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ABSTRACT 
Predicting Lumbar Fusion Surgery Outcomes From Presurgical 
Patient Variables: The Utah Lumbar Fusion Outcome Study 
Major Professor : 
Department: 
by 
M . Scott DeBerard , Doctor of Philosophy 
Utah State University, 1998 
Dr. Kevin S. Masters 
Psychology 
Lumbar fusion surgery is a commonly used procedure to treat severe spinal 
lll 
pathology and associated chronic disabling low back and leg pain . Despite the common 
incidence of spinal fusion surgery, few studies have examined patient outcomes or 
predictive correlates of this procedure. The objectives of this study were to 
characterize Utah workers who received lumbar fusion surgery in terms of relevant 
presurgical and outcome variables and to identify presurgical correlates of patient 
outcomes . An archival prospective research design was utilized consisting of a 
retrospective medical chart review and a postsurgical telephone outcome survey . 
Subjects were 203 workers ' compensation patients from the state of Utah who 
have undergone spinal fusion surgery and who were at least 2 years postsurgery at 
time of follow-up. Outcomes were assessed for 144 of the 203 patients (71 % ) . 
Presurgical measures _included demographic, work, compensation, disability, health, 
surgical, and physiological variables. Outcome measures included solid arthrosis, 
patient satisfaction, work disability status, functional disability due to back pain, and 
multidimensional health . 
lV 
Analysis of patient outcome data revealed that solid arthrosis was achieved in 
71.9% of patients. Forty-six percent of subjects felt their back/leg pain problems were 
worse than what they had expected following the surgery, and 42 % felt that their 
quality of life had not changed or worsened as a result of lumbar fusion. Twenty-eight 
percent of fusion patients were work disabled at follow-up . Fusion patient mean 
outcome scores on multidimensional health measures reflected poorer health than 
comparative medical patient and nonpatient norms. The most consistent presurgical 
correlates across outcomes were lawyer involvement , number of prior low back 
operations, age at injury, and household income at time of injury. 
Results are compared to data from previous lumbar fusion research studies and 
reasons for varying findings are offered. Implications of the findings are discussed in 
terms of inadequate patient selection and insufficient assessment of patient outcomes in 
low back research studies . Limitations of the present research are discussed, including 
how placebo, natural history, and regression to the mean can lead to erroneous 
conclusions about the efficacy of lumber fusion surgery. Suggestions for improvements 
in low back surgery outcome research are offered . 
(164 pages) 
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CHAPTER I 
INTRODUCTION 
Low back pain is a staggering health problem in the United States, affecting 
over 31 million Americans annually (Jensen et al. , 1994). It has been estimated that 
over $8 billion is spent treating this condition each year in our health care systems 
(Jensen et al.). Total societal costs, including disability payments , higher insurance 
costs , and lawyer fees are much greater (Carey et al., 1995). In terms of workplace 
injuries , chronic low back pain represents approximately 25 % of all workplace 
compensation claims filed and accounts for nearly 75 % of total claims .costs (Carey et 
al.) . Chronic low back pain represents the second most prevalent reason for doctor 
visits (Cypress, 1983) and. is the most common cause of work disability for persons 
under the age of 45 (U.S . Department of Health and Human Services , 1994). In 
addition to economic costs, chronic low back pain often results in enduring 
socioemotional distress for patients and their families . Given the significant economic 
and psychosocial magnitude of this problem, it is critical that the most efficacious 
treatment modalities for this condition are identified . 
Recently, the federal government released practice guidelines for treating acute 
low back problems in adults (U.S. Department of Health and Human Services, 1994). 
These guidelines suggest that after ruling out potentially dangerous underlying physical 
conditions, treatment should consist of a conservative regimen of patient education, 
over-the-counter pain relievers, and light exercise . The government panel making 
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these recommendations suggested that surgery (particularly lumbar fusion) for low back 
pain should be deemphasized as a treatment option because results for such procedures 
are difficult to predict and the risk for poor outcomes is substantial. Importantly , the 
guidelines indicate that further outcome studies should be conducted before concluding 
that lumbar surgery in general, and lumbar fusion in particular, is an effective solution 
for chronic low back pain and injury. 
Despite these recent government recommendations, the frequency of lumbar 
disc surgeries , particularly lumbar fusion , to alleviate chronic back pain has continued 
to rise sharply over the past decade (Deyo, Cherkin, Conrad , & Volinn , 1991; Katz, 
1995). Katz estimated that lumbar fusion rates have increased fourfold since 1981, 
which translates to nearly 50,000 lumbar spine fusions performed each year. Surgical 
technology for spinal fusion has become increasingly sophisticated in the past several 
years; however , virtually no randomized controlled studies and relatively few studies of 
any type examining the physical, functional, or psychosocial outcomes of this 
procedure have been published. Among the literature that does exist, results are 
inconsistent (Turner et al., 1992). For example, Spengler and Freeman (1979) 
reported frequencies of excellent results in surgical interventions for back pain varying 
from 46 to 90%. Turner et al. conducted a review of 47 published spinal fusion 
studies ( 1966-1991) and found that the percentage of patients with satisfactory 
outcomes varied from 16 to 95 % with an average of 68 % . Turner et al. also identified 
common significant methodological problems among these fusion studies, including 
small sample sizes, inadequate follow-up periods , and biased outcome measures. A 
3 
recent large-scale population-based cohort study of lumbar fusion outcomes conducted 
in Washington state found that most fusion patients reported that back pain was worse 
(67. 7 % ) and overall quality of life was no better or worse (55. 8 % ) than before surgery 
as m~asured at 2 years following surgery (Franklin, Haug, Heyer, McKeefrey , & 
Picciano , 1994). This study found that 68% of fusion patients were still work disabled 
and 23 % required further lumbar spine surgery 2 years after surgery. Given the 
significant probability of poor lumbar fusion outcomes identified in these studies, it is 
critical that the prognostic patient factors associated with positive and negative 
outcomes be identified. 
A variety of presurgical patient variables including demographic , disability, 
biologic, and psychosocial antecedents have been used in predicting lumbar fusion 
outcomes (e.g., Franklin et al., 1994; Oostdam & Duivenvoorden, 1983; Uomoto , 
· Turner, & Herron, 1988; Wifling, Klonoff, & Kokan, 1973), nonfusion back surgical 
outcomes (e.g., Doxey, Dzioba, Mitson, & Lacroix, 1988; Junge , Dvorak, & Ahrens, 
1995; Kuperman, Osmon, Golden, & Blume, 1979; Sorenson & Mors, 1988; Turner, 
Herron, & Weiner, 1986; Waddell, McCulloch, Kummel, & Venner, 1982; Watkins, 
0' Brien, Draugelis, & Jones, 1986), and reporting of low back pain (Bigos et al., 
1992). A consistent preliminary finding across these studies is that disability, 
demographic, work, and psychosocial antecedents appear to be more predictive of 
outcomes than presurgical or pretreatment biologic factors. For example, Waddell et 
al. concluded that a major factor contributing to the difficulty in predicting outcome 
with low back surgery cases was that physical impairment accounted for less than one 
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half of the total disability . They indicated that psychosocial and psychophysiological 
factors could play a major role in determining success of back surgery patients. 
Frymoyer (1992) concluded that psychosocial factors were just as important as physical 
factors in predicting low back pain disability. Franklin et al. found that certain 
nonphysical presurgical antecedents (e.g. , time on work disability prior to fusion, 
longer time from injury to fusion) were highly predictive of patient disability status 
following lumbar fusion surgery . Despite these preliminary findings, no randomi zed 
trials have been conducted in this area and only one large scale prospective study has 
assessed the impact of demographic, work, and psychosocial variables on long-term 
patient functioning and well-being following spinal fusion surgery (i.e., Franklin et 
al.) . Further studies are clearly needed . Given the significant prevalence, costs , and 
potential for negative medical and psychosocial sequelae inherent with spinal fusion 
surgery, it is critical that outcomes from this procedure are characterized and that 
steps are taken to minimize the number of patients experiencing poor outcomes. 
Research Purpose and Study Objectives 
The purpose of the study was to take initial steps toward achieving the overall 
goal of reducing the prevalence of unsatisfactory outcomes following spinal fusion 
surgery. This purpose was realized through three objectives. The first objective was 
to characterize a population of Utah workers who received spinal fusion surgery in 
terms of presurgical demographic, physical, work, compensation, disability, health, 
surgical, and physiological variables. The second objective was to characterize 
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multiple outcomes associated with lumbar spinal fusion surgery patients in terms of 
functional , psychosocial, and overall health status variables, solid fusion rates, patient 
satisfaction, and disability. The third objective was to determine the predictive efficacy 
of solid arthrosis as well as several presurgical patient variables in regard to lumbar 
fusion surgical outcomes. 
Research Questions 
This study addressed the following research questions related to objective 1: 
1. What is the nature of the subject sample in terms of presurgical variables of 
interest ? 
2 . What are the intercorrelations among presurgical predictor variables of 
interest ? 
This study addressed the following research questions related to objective 2 : 
3. What is the rate of solid arthrosis in the subject sample? 
4 . What is the raw percentage breakdown for patient satisfaction variables? 
5. What percentage of the subject sample is still work-disabled following 
surgery? 
6. What is the percentage breakdown of good, fair, and poor outcomes (i.e., 
based upon pain reduction, return to work, physical functioning, medication usage) for 
the patient sample? 
7 . What is the level of postsurgical back pain disability among subjects and is it 
consistent with existing back pain patient norms? 
8. What are the mean values for overall health indices (i.e., physical 
functioning, role functioning, social functioning, general mental health, current health 
perceptions, and pain perception) and are these consistent with existing patient and 
nonpatient population norms? 
9. What are the interrelationships among the outcome variables? 
This study addressed the following research question related to objective 3: 
10. Is solid arthrosis (solid fusion) a predictor of patient outcomes? 
11. Is a multiple-variable presurgical model predictive of nine patient outcome 
variables? 
6 
CHAPTER II 
REVIEW OF LITERATURE 
Scope of the Literature Review 
7 
In order to facilitate identification of appropriate predictor and outcome 
variables for use in the present study, a literature review of spinal fusion and related 
lumbar surgical outcome, low back pain, and disability studies was conducted . 
English-language journal articles published from 1966 through 1997 were included . 
Articles were identified through a number of sources including: reference lists of 
relevant articles , Medline , Psychlit , Merlin , and the University of Utah ' s Medical 
School Computer System for Health Sciences. The main purpose of the following 
literature review is to briefly outline the demographic , work , compensation , health , 
surgical, and physiological factors that may be predictive of lumbar fusion surgery 
outcomes. The central result of this process will be the creation of a multivariate 
predictive model of fusion surgery ·outcomes that will be evaluated in the present study. 
Another purpose of the review is to identify the central methods researchers have used 
to characterize fusion surgery outcomes . The desired result of this portion of the 
review is to establish an appropriate justification for inclusion of certain outcome 
variables . 
Variable Review Discussion: Some Introductory Comments 
Prior to beginning this discussion, it is useful to point out the general types of 
8 
studies that were reviewed in preparing the following sections. Three basic categories 
of empirical low back pain research were examined: (a) lumbar fusion surgery outcome 
studies ; (b) nonfusion low back surgery studies ; and (c) nonsurgical low back pain 
rehabilitation studies . Other studies not specific to this categorization were outcome 
review studies (e.g. , aggregating results from across a number of similar studies) and 
low back pain symptom reporting studies . Importantly, the number of nonsurgical low 
back pain rehabilitation studies published far outweighs the number of studies 
pertaining to nonfusion surgical or lumbar fusion outcome studies. Further, there have 
been far more nonfusion low back surgical studies published than lumbar fusion 
studies . In many cases, the variables selected for inclusion in the present study have 
been found to be predictive of patient outcomes in either nonfusion surgical studies or 
nonsurgical low back pain rehabilitation studies, but not in lumbar fusion studies . 
Thus, the generalized efficacy of these variables in predicting fusion patient outcomes 
is often unclear. The present study will be integral in clarifying the predictive potential 
of scme of these variables in a lumbar fusion patient sample . It should also be 
mentioned that most published lumbar fusion outcome studies involve very small 
sample sizes (50 subjects or less) , which can limit the generalizability and reliability of 
results . It is clear that larger-scale fusion outcome studies are needed to establish the 
validity and replicability of previous research . Prior to discussing specific variables , 
however, it is useful to provide a brief review of the indications of lumbar fusion 
surgery, as well as an overview of the procedure . 
Lumbar Fusion: Indications and 
Review of the Procedure 
Lumbar fusion is a surgical procedure that has long been advocated for treating 
a number of conditions associated with low back pain (Farfan & Kirkaldy -Willis , 
9 
1981). The procedure is typically not considered within the first 3 months of low back 
problems (acute stage), except in cases of spinal fracture , dislocation , or complic ations 
resulting from tumor or infection (U .S. Department of Health and Human Services , 
1994). The typical indications for this procedure involve the presence of chronic 
debilitating back pain (e.g ., lasting over 3 months) that is secondary to an injury and/or 
chronic spinal degeneration. Lumbar spinal fusion surgeries involve the use of bone 
grafts , and are sometimes combined with metal devices (instrumentation) to produce a 
rigid connection between one or more vertebrae . The objective of spinal fusion 
surgery for low back problem patients is to prevent movement in intervertebral spaces , 
thereby hopefully reducing pain, neurological problems, and disability. The biologic 
rationale for the procedure is the theory that lumbar instability is the primary cause of 
chronic low back pain (Franklin et al ., 1994). This instability typically causes pressure 
on spinal sensory nerves and consequently produces pain in the low back or legs (e.g ., 
sciatica) . Typically, lumbar instability is determined by imaging techniques (MRI, X-
ray, CT) and subjective determination of "mechanical" back pain assessed via various 
physical tests and indicators (i.e ., supine straight leg raising, reflexes, back pain with 
radiation, focal weakness). Importantly, the criteria for determining presence of 
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vertebral instability has been criticized for being too nonspecific and subjective 
(Franklin et al.; Turner et al., 1992). This criticism may point to why tremendous 
regional rate variations of lumbar fusion surgery exist (i.e., Franklin et al.; Katz, 1995; 
Turner et al., 1992; Volinn et al. , 1992). For example, lumbar fusion rates among 
adults of at least 20 years of age are highest in the South (30 per 100,000 adults) and 
lowest in the West (18 per 100,00 adults; Katz). Further, Volinn et al. documented 15-
fold variations in fusion surgery rates across counties in Washington State. The review 
will now turn to a discussion of the demographic variables that may be predictive of 
lumbar fusion outcomes. 
Demographic Variables Predictive 
of Lumbar Fusion Outcomes 
A number of lumbar fusion studies (Chen, Baba, Kamitani, Furusawa , & Imura, 
1994; Doxey et al. , 1988; Franklin et al., 1994; U omoto et al. , 1988), as well as a 
variety of nonfusion low back surgical (Hasenbring, Marienfeld , Kuhlendahl, & 
Soyka, 1994; Silvers, Lewis, Clabeaux, & Asch , 1994; Watkins et al., 1986) and low 
back pain rehabilitation studies (Burton, Tillotson, & Troup, 1989; Fredrickson, Trief, 
VanBeveran, Hansen, & Baum, 1988; Frymoyer & Cats-Baril, 1987; Lacroix et al., 
1990; Milhous et al., 1989) have found older age is consistently positively related to 
poor outcomes . For example, Chen et al. reported patients over age 60 were 
significantly less likely to experience satisfactory arthrosis at fusion sites than younger 
patients. Franklin et al. found that older age at injury was a statistically significant 
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predictor of not returning to work at 2 years postlumbar fusion surgery . Specifically , 
each 10-year increase in age at surgery increased the risk of postsurgical disability by 
37% . Fewer fusion studies (Boos, Marchesi, & Aebi, 1992; Turner et al., 1992; 
Wifling et al. , 1973), nonfusion back surgery studies (Bernard, 1993; Kuperman et al. , 
1979; Oostdam & Duivenvoorden, 1983), and low back pain studies (Frymoyer , 1992) 
have found age not to be a statistically significant correlate of patient outcomes . 
However, it appears that smaller sample sizes and age homogeneity may partially 
explain these findings (cf., Boos et al. , 1992; Turner et al., 1992; Wifling et al. , 
1973). Given the weight of evidence in favor of older age in predicting negative low 
back outcomes, however , it is expected that older patients , particularly those over age 
60 , are less likely to exper~ence positive reductions in presurgical symptoms (i.e . , pain , 
functionality, or disability status) following lumbar fusion surgery. 
Several studies have shown that patient educational level is inversely correlated 
(at statistically significant levels) with low back pain disability (Frymoyer , 1992; 
Frymoyer & Cats-Baril, 1987; Guck , Meilman, Skultety, & Dowd , 1986; Lacroix et 
al. , 1990; Vallfors, 1985) and poor lumbar surgical results (e.g., Junge et al., 1995; 
Oostdam & Duivenvoorden , 1983). It has been suggested that this relationship is 
probably a function of another mediating variable, namely, that less education 
corresponds with more physically challenging occupations and hence more low back 
injuries and less incentives to return to physically unpleasant work environments 
following rehabilitation (Frymoyer & Cats-Baril, 1987; Vallfors, 1985). Indeed, 
workers in blue-collar settings are more likely to be disabled from low back pain 
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(Frymoyer, 1992) and have less positive back surgery outcomes (Taylor , 1989) than 
white-collar workers . Interestingly , educational level and occupational status are often 
the two factors used to calculate a person ' s socioeconomic status (SES) in 
epidemiological research (Stricker, 1980). In order to avoid redundancy of predictor 
variables in the present study, SES was chosen because it could subsume the predictive 
qualities of both educational level and occupational status within a single predictor 
variable. Consequently , it is predicted lower SES will be associated with poor fusion 
surgery outcomes . 
Another related demographic variable shown to be a statistically significant 
predictor of low back pain disability in at least two well constructed studies (Frymoyer, 
1992; Frymoyer & Cats-Baril , 1987) is household income at the time of injury . These 
studies found that higher household incomes were associated with less low back pain 
disability . The assertion here is that patients with higher incomes will be better able to 
afford higher quality and more consistent treatments for their back problems as 
compared to persons with lower incomes . Further, persons earning higher incomes at 
the time of their injuries are likely to be more motivated to return to their jobs than 
those persons injured while working in lower wage jobs (Frymoyer, 1992). In 
summary, based upon previous research, it is expected that patients with higher SES 
and higher household incomes are more likely to experience better lumbar fusion 
outcomes than those fusion patients with lower SES and household incomes. 
Four additional demographic variables that show equivocal predictive potential 
include patient ethnicity, marital status, child care responsibilities, and gender. Patient 
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ethnicity has indirectly been shown to be a statistically significant predictor of back 
surgery outcome (Doxey et al., 1988) and low back pain rehabilitation outcomes 
(Lacroix et al., 1990), although, in these studies, this variable was assessed in terms of 
English language proficiency rather than ethnicity per se (i.e., low English proficiency 
was related to poor patient outcomes). Marital status has not been shown to be a 
statistically significant predictor of surgical or low back pain rehabilitation outcomes , 
althcugh it appears to have been investigated in only one fusion study (Wifling et al. , 
1973) and one nonfusion back surgery study (Sorenson , Mors, & Skovlund , 1987). 
This finding stands in contrast to an extensive social support literature indicating that 
married persons typically fare better following surgery and medical trauma than do 
unmarried persons (e.g ., Lynch, 1977; Verbrugge, 1979). Finally , there is limited 
evidence (Frymoyer, 1992) that persons with increased child care responsibilities may 
be at increased risk for low back pain disability . In sum, a logical extrapolation from 
the above findings is that non-White, unmarried fusion patients with increased child 
care responsibilities will have worse outcomes following lumbar fusion surgery than 
their counterparts . 
Patient gender is another demographic variable that has been frequently 
analyzed in back surgery and chronic pain studies. Of the studies finding gender to be 
a statistically significant predictor of outcome (Andrews & Lavyne, 1990; Cairns, 
Mooney, & Crane, 1984; Dzioba & Doxey , 1984; Frymoyer & Cats-Baril, 1987; 
Sandstrom, 1986; Sorenson et al., 1987; Watkins et al., 1986), it appears that women 
may fare worse following back surgery or rehabilitation for chronic low back pain than 
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men. Andrews and Lavyne, for example, found that men returned to work in less than 
half of the time than did comparable women following lumbar discectomy. Similarly, 
some researchers have found that women with an occupational low-back injury are 
more likely to remain work disabled than their male cohorts following rehabilitation 
(Dzioba & Doxey; Cairns et al.) . Sorenson et al. reported that female gender was 
significantly associated with poor outcome following lumbar disc surgery . Sandstrom 
found that males were more likely to return to full time work following low back pain 
rehabilitation than women. Alternatively , Frymoyer and Cats-Baril suggested that men 
are more likely to become disabled following a low back injury than women. It should 
also be noted that a number of back surgery studies (Kuperman et al ., 1979; Oostdam 
& Duivenvoorden, 1983; Uomoto et al., 1988), including one lumbar fusion study 
(Boos et al., 1992), found gender to not be a statistically significant differential 
predictor of outcome. In sum, the available evidence suggests that women may possess 
a higher risk for poor low back surgery outcome than men, although this assertion is 
based primarily on results from nonfusion low back surgical studies and may not be 
applicable to fusion patients . 
In conclusion, based upon relevant fusion, nonfusion surgical, and low back 
pain outcome studies, it appears that some demographic variables (e.g., age at surgery, 
SES [including educational level and occupational status], household income, ethnicity , 
marital status, child care responsibilities at time of injury, and gender) may be 
differentially pn;dictive of postfusion outcomes. Of the variables discussed, however, 
the most consistent statistically significant demographic predictors across studies appear 
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to be age at time of injury, SES, and level of household income at time of injury. 
While data for all the above-mentioned demographic variables will be gathered in the 
present study, only these three demographic variables (age, SES, household income) 
will be examined in the primary analysis. This review will now turn to a discussion of 
the work, compensation, and disability variables that have been shown to be predictive 
of lumbar surgical and low back pain rehabilitation outcomes. 
Work, Compensation, and Disability Variables 
Predictive of Lumbar Fusion Outcomes 
A number of compensation, work history, and disability variables have been 
shown to be predictive of low back surgical and low back pain disability outcomes. 
A consistent finding with regard to disability status is that the longer a patient is unable 
to work prior to surgery or rehabilitation, the more likely the patient will remain 
disabled following the intervention. This finding has been established in at least one 
fusion outcome study (Franklin et al., 1994) and a number of low back pain 
nonsurgical rehabilitation studies (i.e., Milhous et al., 1989; Sandstrom, 1986) . 
Another related presurgical disability variable identified by Franklin et al. (1994) 
predictive of negative fusion outcomes is a longer time interval from back injury to 
fusion surgery. This finding has been explained via the assertion that the interval 
between injury and fusion surgery is likely related to prolonged presurgical disability, 
failed conservative care (including surgeries such as discectomy), and more severe 
presurgical degeneration of the spine. In sum, it is expected that patients with a longer 
time-interval from injury to fusion surgery will more likely experience poor 
postsurgical outcomes than patients with a short time interval from injury to fusion. 
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In addition, there is evidence suggesting that patients who have legal 
representation for their compensation case prior to back surgery show significantly less 
positive surgical outcomes than those patients who do not retain legal services 
(Bernard , 1993; Sorenson et al. , 1987; Taylor , 1989; Uomoto et al. , 1988). A review 
of these studies suggests that patients with legal representation do not differ from 
patients without legal representation in terms of presurgical objective pathology . 
Rather, it is assumed in such cases , ongoing disability and poor surgical outcomes are 
perhaps reinforced by financial and compensation incentives. 
In summary , it appe~rs that the length of the time interval from injury to lumbar 
fusion surgery and legal representation are consistently statistically significant 
predictors across low back pain treatment studies . It is expected fusion patients who 
have a long interval between injury and surgery (i.e ., > 1 year) and/or who have a 
lawyer involved in their compensation case prior to surgery will have high risk for 
poor fusion outcomes. The discussion will now turn to a description of the general 
health variables predictive of low back pain outcomes. 
General Health Variables Predictive of 
Lumbar Fusion Outcomes 
The most widely studied general health variable identified in the medical 
literature that is consistently associated with a higher incidence of low back pain 
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reporting is smoking. For example, Bigos et al. (1992) and Battie, Bigos, Fisher, 
Hansson et al. (1990) and Battie, Bigos, Fisher, Spengler et al. (1990), and Battie et al. 
(1991) reported that smoking was associated with a 40% increased risk of reporting 
back pain. Further , nearly 41 % of fusion patients who smoke have postsurgical 
complications (e.g., pseudoarthrosis, failed back syndrome, infection) as compared to 
only an 8 % complication rate among nonsmoking fusion patients (Brown, Orme, & 
Richardson , 1986). Brown et al. found the rate of pseudoarthrosis in smokers was 
three to five times higher than in nonsmokers . Boos et al. (1992) reported fusion 
patients who smoked healed more slowly from surgery and generally showed poorer 
fusion outcomes than their nonsmoking counterparts. Chronic smoking appears to have 
multiple adverse effects on the human spinal column, including premature degeneration 
of the vertebral disc , decreased bone mineral density , reduced bone blood supply, and 
reduction of functional bone forming cells (Battie et al., 1991; Hadley & Reddy , 1997). 
Thus, it is generally assumed that smokers evidence more presurgical spinal pathology 
and heal more slowly (via multiple · physiologic factors) following fusion surgery than 
do comparable nonsmokers. Therefore, it is predicted that fusion patients who smoke 
will show worse outcomes than their nonsmoking counterparts . 
A number of other health-related variables may also differentially predict patient 
outcomes. Alcohol and drug use have been identified as risk factors for low back pain 
and low back pain disability (e .g ., Frymoyer, 1992), but have not been examined in a 
fusion or nonfusion surgical study to date . Bigos et al. (1992) found that previous 
chiropractic treatment was a positive predictor for reporting low back pain . Finally, 
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there is some evidence that an elevated amount of reported pain prior to surgery 
(Bernard, 1993) and the use of pain medications during nonoperative treatment of 
chronic low back pain is predictive of poor patient outcomes. In sum, it appears that a 
number of general presurgical health issues (smoking, alcohol and drug use, prior 
chiropractic care, pain medication usage) might be predictive of fusion surgery 
outcomes. Of the health variables discussed, however, it appears that smoking is the 
most consistently statistically significant health predictor of negative outcomes among 
lumbar fusion patients. What will follow now is a review of surgical variables that 
might affect lumbar fusion outcomes. 
Surgical Variables Predictive of Lumbar 
Fusion Outcomes 
There is increasing evidence that certain factors associated with the fusion 
surgery itself may be highly prognostic of patient outcomes. Perhaps the most 
consistent surgical factor associated with fusion patient outcomes is the number of 
vertebral bodies that are attempted to be fused during the surgery. Several studies have 
found that an increased number of vertebral levels attempted to be fused equates with 
poorer patient outcomes (Chen et al., 1994; Franklin et al., 1994; Turner et al., 
1992). For example, Franklin et al. (1994) reported that an increased number of levels 
fused was a statistically significant predictor of patient disability at 2 years postfusion 
surgery. Turner et al. , in their review of 47 spinal fusion studies, found that the 
number of levels fused negatively correlated with positive patient outcomes. Chen et 
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al. found that poor bone consolidation at fusion sites was associated with multiple level 
fusions, and that marked bone consolidation was found more commonly in single level 
fusions . These findings might be explained as a function of increased biologic 
pathology associated with multiple level fusions . 
The number of prior low back operations a patient has received has been 
consistently shown to be highly predictive of fusion surgery and nonfusion lumbar 
surgery patient outcomes. In terms of fusion surgery, a greater number of prior back 
operations is associated with poor patient outcomes in terms of long-term disability 
(Franklin et al., 1994) as well as higher levels of reported pain, pain medication usage , 
functional disability levels, and nonreturn to work rates (Turner et al., 1992). 
Increased numbers of prior low back operations have also been shown to be predictive 
of poor patient outcomes in nonfusion low back surgical (e.g., Oostdam & 
Duivenvoorden, 1983, Taylor, 1989; Wit1ing et al., 1973) and nonsurgical low back 
pain treatment studies (e.g., Guck et al., 1986; Polatin et al., 1988). In general, 
available data point to a robust statistically significant relationship between prior back 
operations and poor lumbar fusion surgery outcomes. Thus, this is an important 
predictor variable for fusion outcomes and will be included in the present study. 
The presence or absence of instrumentation (i.e., metal devices implanted in 
the back during surgery) may also be predictive of fusion patient outcomes. 
Instrumentation is typically indicated in cases where presurgical spinal 
degeneration/injury is severe and where the additional support provided by 
instrumentation may facilitate arthrodesis, and allow for earlier patient mobilization 
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(e.g . , Boos et al.). Instrumentation is also often indicated for patients who smoke, 
because smoking may inhibit the fusion process and instrumentation can help to negate 
this (Boos et al.) . There is some evidence that instrumentation is associated with 
increased rates of reoperation following fusion surgery (Franklin et al., 1994), and this 
factor is assumed to be generally associated with poorer long-term patient outcomes . 
However , other fusion studies have found that use of instrumentation is not a 
differential predictor of patient outcome (Chen et al. , 1994; Turner et al. , 1992). For 
example, Chen et al. found that bone consolidation at fusion sites did not vary as 
function of instrumentation usage, and Turner et al. reported no fusion patient outcome 
differences based upon use versus nonuse of instrumentation . 
Importantly, the one large scale fusion outcome study conducted to date 
(Franklin et al.) did not find instrumentation associated with worse patient outcome in 
terms of patient satisfaction and postsurgical disability (Franklin et al.). This study did 
show, however, that instrumentation increased the risk for re-operation by 110 % . 
Given the inconsistent predictive nature of instrumentation in prior research, this 
surgical variable was not included in primary data analyses. 
Two other surgery-related variables that have not been shown to be predictive 
of fusion surgery outcomes, but that are important for characterizing the subject sample 
are the type of fusion surgery performed and the type and number of postsurgical 
complications that are experienced by patients . The only fusion-related study to date 
that has compared type of fusion surgery in terms of patient outcome was Turner et al. 
(1992) . In aggregating preoperative diagnostic subject categories (i.e, percent of 
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patients with : disk herniation, degenerative disk disease, segmental instability, failed 
back syndrome, spondylolithesis, spinal stenosis) across 47 published fusion outcome 
studies (mean sample size = 98.4; range = 33-492), Turner et al. did not find this 
classification to differentially predict patient outcomes. However, the predictive nature 
of this variable (or lack thereof) needs to be replicated, and the present large-scale 
prospective fusion study represents an important opportunity to do so . The rationale 
for including postsurgical complications as an independent variable in the present study 
is to facilitate characterization of the short -term surgical outcomes of the procedure . 
While it is expected that increased numbers of postfusion surgical complications (e.g ., 
infection, instrumentation failure, instability) may be related to poorer long-term 
patient outcomes, this assertion awaits verification and will be presently explored . 
In summary, it appears that certain surgical factors (e.g . , levels fused, previous 
back surgeries, instrumentation , type of surgery, surgical complications) may be 
differentially predictive of fusion surgery outcomes. While data for all these variables 
will be assessed, the number of vertebral levels fused and number of prior low back 
operations show the best evidence for predictive power among fusion patients and will 
thus be the only surgical variables used in the primary data analysis. The discussion 
will now turn to a review of the physiological predictors that may predict lumbar fusion 
outcomes. 
Physiological Variables Predictive of 
Lumbar Fusion Outcomes 
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In low back surgical studies, primary preoperative diagnosis is typically 
assessed in order to describe the patient sample and to determine if outcomes might 
vary as a function of diagnosis (e.g., Franklin et al., 1994; Turner et al., 1992) . 
Several studies have found that presurgical diagnostic categories are predictive of 
surgical outcome (Boos, Marchesi, & Aebi, 1991, Boos et al., 1992; Hasenbring et al., 
1994; Oostdam, Duivenvoorden, & Pondaag, 1981). For example, Oostdam and 
Duivenvoorden (1983) found that duration of back pain was related to clinical diagnosis 
(i.e., diagnosis of herniated disc [average duration = 5. 7 years]; diagnosis of canal 
stenosis [average duration = 9.8 years]; and diagnosis of spondylarthrosis [average 
duration = 9.5 years]). In comparison, a number of fusion studies (Bernard, 1993; 
Franklin et al., 1994; Turner et al., 1992) and back pain disability studies (Frymoyer, 
1992; Frymoyer & Cats-Baril, 1987) have found that clinical diagnosis is not predictive 
of patient outcome. For example, Frymoyer suggested that physical diagnosis has little 
predictive impact upon disability status, except for a small number of persons with such 
serious conditions as infections, tumors, severe fractures, and fracture dislocations . In 
sum, the jury appears to still be out regarding whether preoperative diagnosis will 
prove to be a differential predictor of fusion outcome. 
A more promising type of preoperative predictor of patient outcome that is 
related to diagnosis is the preoperative severity of the injury/degeneration of the spine. 
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Researchers have found that through combining various diagnostic criteria with results 
of objective imaging studies (MRI, CT , discography) , a more reliable predictor of 
surgical outcome than diagnosis alone can be created (e.g., Boos et al., 1991; 
Hasenbring et al., 1994; Lacroix et al., 1990; Sorensen et al., 1987). For example, 
Hasenbring et al. constructed a severity of disc displacement rating based upon data 
from patient physical exam, CT, and myelography and found this rating to be 
negatively correlated (at a statistically significant level) with surgical outcome . Boos et 
al., in an outcome study of lumbar fusion patients with instrumentation, categorized 
preoperative spondylolisthesis diagnoses into four graded categories from mild to 
severe and found clinical results varied according to grade. Sorenson et al. categorized 
patients based upon level of disc herniation and nerve root affection on the basis of 
myelographic findings and found this distinction predicted patient outcome. In 
summary, it appears that such a diagnostic severity rating based upon classification of 
presurgical imaging pathology might be a useful predictor for fusion patient outcomes . 
Such a presurgical diagnostic imaging rating will be used as a predictor in the present 
study. It should be noted that a rating of this nature has not yet been investigated in a 
larger scale fusion outcome study. 
Various other physical examination findings have been found to be predictive of 
low l:Jack surgery outcomes and disability (e.g., Frymoyer & Cats-Baril, 1987). One 
such predictor, called the straight leg raising test, involves having a patient raise each 
leg while lying in a supine position (U .S. Department of Health and Human Services, 
1994). If there is pain provocation associated with either leg, it typically signals that 
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the patient's nerve root is being compromised and indicates that the patient's disease is 
organically based (Frymoyer & Cats-Baril, 1987). The presence of sciatica has also 
been used as a significant positive predictor of surgery outcome and disability 
(Frymoyer, 1992). Other factors such as reflexes, presence of focal weakness, 
radiating pain, and a host of other physiological signs that are routinely assessed in 
presurgical evaluations are believed to be markers of injury severity, and hence should 
be related to patient surgical outcomes. However, only a positive straight leg raising 
test and the presence of sciatica have been shown to be reliable predictors of lumbar 
surgery outcomes (Frymoyer, 1992; Frymoyer & Cats-Baril, 1987). 
In summary, while a number of presurgical physiological variables (i.e., 
preoperative diagnosis, neurological deficits, straight leg raise, sciatica) show some 
potential predictive benefit, a severity index based upon presurgical imaging study (CT, 
MRI) was felt to have the greatest potential to predict fusion outcomes and was the 
only physiological variable used in primary analysis. Consequently, it is expected that 
more presurgical spinal pathology objectified on presurgical imaging studies will be 
related to poor fusion outcomes. 
Solid Fusion (Arthrosis) As Both an 
Outcome and Predictor Variable 
Another variable that has been shown to be predictive of fusion patient 
outcomes, but is not a presuq~ical variable, is if solid fusion (arthrosis) is achieved 
following surgery. That is, the primary medical objective of lumbar fusion surgery is 
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to obtain a solid fixation between two or more vertebral bodies . When this fixation is 
solid (i.e., arthrosis is achieved), it appears to be a significant predictor for subsequent 
positive patient outcomes (i.e., reduction in reported pain and medication usage, and 
improvement in functional and work status following surgery; Bernard , 1993; Chen et 
al., 1994; Turner et al., 1992). In other words, if bone consolidation following 
surgery is significant enough to fimlly fuse previously unstable vertebral bodies, then 
this is a positive predictor for outcome. Conversely, if solid fusion is not achieved 
(pseudoarthrosis) following fusion surgery, then long-term patient outcomes are likely 
to be worse . It should be noted that solid fusion or arthrosis was used as both an 
outcome variable in the present study (e.g ., fusion rate) and as a predictor variable for 
other patient outcomes. Arthrosis was not considered a long-term patient outcome 
measure as it typically occurs before the recommended 2-year follow-up interval for 
assessing long-term back surgery outcomes (Nachemson & LaRocca, 1987). By 
definition, arthrosis is also not a presurgical variable and thus was not included among 
the presurgical variables of predictive interest in the present study. However, because 
solid arthrosis has been a positive correlate of fusion patient outcomes in prior studies, 
it was considered to be an "intermediate" outcome variable in this study. Therefore, 
the differential effect of arthrosis on long-term patient outcomes was assessed 
independently from other presurgical predictor variables. 
Conclusions From the Literature: Proposal of a 
Multivariate Predictive Model 
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As was apparent from the forgoing literature review , a number of demographic , 
work, compensation, disability, health, physiological, and surgical variables may be 
predictive of fusion surgery outcomes . It is important to acknowledge that predicting 
surgical outcomes is an extremely difficult task that requires consideration of numerous 
and diverse predictive factors . While several studies have examined various single 
categories of predictive factors (e.g. , demographic , work history, psychosocial) , there 
have been no larger scale fusion studies (n > 100) that have simultaneously examined 
the predictive import of each type of variable in terms of patient outcomes. The 
present study was the first to do this . There have also been no fusion studies that have 
attempted to measure clinical fusion outcomes in a multidimensional fashion. The 
present study also addressed this important issue. 
Given the large number of presurgical lumbar fusion outcome predictors that 
were included in the present study, it was statistically problematic to consider all these 
variables simultaneously. Therefore , it was necessary to identify a multivariate 
predictive model that included a limited number of presurgical variables which showed 
the strongest evidence (based upon consistent statistical significance in prior studies) of 
predictability in terms of fusion surgical outcomes . It was also important to identify 
variables that were not conceptually redundant and that seemed to capture the essential 
common predictive c~nstructs identified across previous studies. On this basis, nine 
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predictor variables were selected for primary statistical analyses in the present project. 
These variables include three demographic variables (age at injury, socioeconomic 
status , household income at time of injury), one biological variable (imaging severity 
index) , two surgical variables (number of levels fused , number prior low back 
operations) , one health variable (smoking at time of injury) , and two work-related 
variables (time interval from injury to fusion surgery and legal representation for 
compensation claim) . It was expected that this combination of presurgical variables 
would predict fusion patient surgical outcomes at statistically significant levels. 
Arthrosis, as mentioned before , was also expected to be a differential predictor of 
fusion patient outcomes but was assessed independently from the presurgical model. 
The discussion will now turn to a brief review of the rationale used for selecting the 
outcome measures incorporated in the present study. 
Assessing Surgical Outcomes 
In 1948, the World Health Organization (WHO) defined health as "a state of 
complete physical, mental, and social well-being and not merely the absence of disease 
or infirmity" (WHO, 1948). This multidimensional concept of health has been 
particularly embraced by low back researchers who have consistently found that 
successfully correcting a physical defect via surgery does not always propel a patient 
into mental and social well-being and consequent overall health . Thus, many back 
researchers have been concerned with collecting outcome data not only in terms of 
biological or orthopedic success, but also in terms of variables such as functional 
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physical levels, employment status, psychological distress, pain, and pain medication 
usage. It also follows that these types of practical postsurgical variables are of much 
greater interest to prospective patients than more clinical-physiological outcomes. This 
multidimensional and comprehensive approach to assessing health assures that 
important and relevant patient outcomes are not overlooked (cf. Kaplan, 1990). 
Importantly, this approach was used in selecting various categories of outcome 
measures for the present study. 
The specific process of selecting outcome measures began through reviewing 
the larger-scale fusion and low back surgery studies conducted to date and recording 
the outcome measures that were used on a check sheet. It quickly became apparent that 
certain measures were used consistently across studies and an assessment of these 
specific instruments was undertaken. It was important that each measure was published 
widely and that evidence for psychometric reliability and/or validity was available. 
Measures were also selected that would allow comparisons of the present study findings 
directly to other published accounts . On this basis, a number of possible measures 
were identified each covering domains relevant to the goal of assessing outcomes in a 
multidimensional manner. 
Choosing the final specific outcome measures was a process of balancing survey 
length and comprehensiveness with feasibility. A number of health status measurement 
experts suggest that when assessing medical treatment efficacy, it is important to 
include at least one health status measure that is disease or procedure-specific in nature 
and also one that is general or global in nature (Kurtin, Davies, Meyer, DeGiacomo, & 
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Kantz, 1992). This practice assures that health status can be compared to both specific 
and global populations. For purposes of the present research, one procedure-specific 
measure chosen was the Back Pain Disability Questionnaire (Roland & Morris, 1983a, 
1983b). The Back Pain Disability Questionnaire is a 24-item self-report measure 
designed to evaluate dysfunction associated with low back pain (Roland & Morris , 
1983a) . This measure received the 1983 Volvo Award in Clinical Spinal Science and 
was immediately recognized as a standard for measuring back pain disability . This 
measure has been used in a variety of low back pain outcome studies (e.g ., Deyo, 
1986; Klein & Eek, 1990) and was selected in order to assess postsurgical functional 
status of low back pain patients. Another procedure-specific measure that was chosen 
was the Stauffer-Coventry index (Stauffer & Coventry, 1972). This measure has been 
used widely in low back outcome research (e.g., Boos et al., 1991, 1992; Oostdam et 
al., 1981; Oostdam & Duivenvoorden , 1983; Uomoto et al., 1988) and was chosen as 
the central outcome measure for the only published meta-analysis of back fusion 
surgery (Turner et al. , 1992). Inclusion of this measure allowed important between-
study comparisons to be made. Other disease-specific measures included a number of 
patient satisfaction and current work status questions that were culled from the only 
other larger scale ( > 200 subjects) published fusion outcome study (Franklin et al., 
1994). These measures allowed comparisons of outcomes among compensated fusion 
patients from different states (i.e., Washington vs. Utah). Finally, the Short Form -20 
(SF-20; Stewart, Hayes, & Ware, 1988; Stewart & Ware, 1992) was chosen as the 
global health measure. This measure has been used in numerous health outcome 
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studies and represents a very excellent and brief multiscale measure of health status. It 
was believed these measures together represented a comprehensive and valid outcome 
battery that could be completed in a brief 20- to 30--minute telephone interview. 
Summary 
As was evident in the literature review , a large number of potential predictor 
variables for lumbar fusion have been identified and only some of these variables were 
utilized in the present study . Rather than listing each study variable and corresponding 
hypotheses in this section, a listing of each predictor variable and its corresponding 
hypothesis is presented in Appendix A . As may be seen, the variable names are 
included in the far left column and the corresponding hypotheses in the far right 
column. For example, the first variable listed refers to "age at injury" and the 
corresponding hypothesis reads "age is expected to be inversely related to fusion 
surgery outcomes." The reader might also be interested in the two columns in the 
center. The center-left column refers to the studies identified in the literature review 
that support the predictive efficacy (in terms of statistical significance) of the chosen 
variable and the center-right column identifies those studies that do not support the 
predictive power of the variable. As was already indicated, only nine predictor 
variables will be considered for statistical analysis in the present study; however, an 
attempt to provide justification for all variables that will be measured has been 
included. A listing of the predictor and outcome variables that will be assessed in the 
present study are presented in Table 1. As may be seen, the nine presurgical variables 
Table 1 
Listing of Study Variables: Predictor and Outcome Variablesa 
Chart review variables 
Demographic variables 
Age at injur/ 
Socioeconomic statusa 
Household incomea 
Gender 
Educational level 
Ethnicity 
Marital status (at time of surgery) 
Child care responsibility 
Work compensation/disability variables 
Amount of time since date of claim and 
fusion surgery 
Lawyer involvement at time of surgery?a 
Time on work disability during 6 mo . 
before index lumbar fusion 
Employed at time of surgery 
Number of months worked for the employer 
prior to the injury 
Time off work prior to surgery 
Occupation title 
Variety of compensation cost data 
General health variables 
Smoking at time of surgerya 
General health problems (iist up to 5 
conditions) 
Alcohol use 
Previous chiropractic treatment 
Amount of pain before surgery 
Use of pain meds prior to surgery 
Surgical variables 
Number of levels fuseda 
Number of prior low back operationsa 
Use of instrumentation 
Type of fusion 
Surgical complications 
Physiologic variables 
Imaging diagnostic severity indexa 
Diagnosis 
Physical exam data 
Intermediate outcome variable 
Arthrosis (solid fusion)b 
Patient outcome variables 
Patient satisfaction 
Expectations for back/leg pain following 
surgery 
Quality of life as result of surgery 
Satisfaction with back condition 
Have spinal fusion again? 
Work variables 
Current disability statusa 
Number of days worked during past 4 weeks 
Number of hours a week spent working 
Did you change jobs because of you back 
problem 
Stauffer-Coventry Index 
Overall good, fair , and poor clinical outcomea 
Pain reduction 
Return to work 
Physical limitations 
Pain medication usage 
General health 
Back operations since index fusion 
Currently smoking? 
Back pain disability 
Total disability score 3 
Short-Form 20 Health Survey 
Physical functioninga 
Role functioning3 
Social functioning3 
General mental healtha 
Current health perceptions 3 
Pain a 
a = Identifies the presurgrcal and outcome variables that will be used in prediction analyses. 
b = Intermediate outcome variable that will be used in predictor analyses 
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that will be used to predict patient outcomes have been starred in the left column. This 
nine-variable presurgical model was used to predict nine outcome variables starred in 
the right column. Please note that the each of the six SF-20 subscales were used as 
separate dependent variables in predictor analyses. The central hypothesis is that the 
predictor model will be able to account for a statistically significant amount of variance 
in each of the four outcome measures. 
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quickly became apparent as the chart review commenced, that many medical charts 
could not be located in the Utah Workers' Compensation archives. Instead of random 
sampling, all 285 charts were requested, and, ultimately, 203 charts were successfully 
reviewed . Thus, subjects included 203 Utah Workers' Compensation fus'ion patients 
from the accessible population (approximately 285) who where operated on between 
August 23 , 1990 and April 21 , 1995. There were 167 men (82 . 3 % ) and 36 women 
(17 .7 %) whose medical charts were reviewed . In terms of ethnicity , 96% of the 
sample were Caucasian , 3% were Hispanic, 0 .5% were Asian, and 0 .5% were Native 
American . 
Research Design 
This research was designed as an archival prospective study with Time 1 
variables constituting presurgical information documented in patient medical charts and 
in the Utah Workers' Compensation computer database. After gathering Time 1 
information, subjects were mailed a letter describing the study and indicating that they 
would be contacted for a 20-minute telephone survey. The telephone survey (Time 2) 
included outcome variables . 
Procedures 
Phase 1 
Phase 1 consisted of a medical chart review for each of the 203 subjects who 
participated in the study. Medical charts were reviewed on-site at the Workers' 
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Compensation Fund of Utah in Salt Lake City. A specific medical chart review coding 
' 
instrument was completed for each of the subjects and is presented in Appendix C. 
The medical chart review took at least 1 hour per subject and was completed by the 
author. Any confusing or discrepant coding issues, particularly with regard to medical 
questions, were recorded in writing and resolved with the help of an orthopaedic 
surgeon (Rand Schleusener, M .D.) and a specialist in physical medicine (Alan 
Colledge, M.D .) . These two physicians also reviewed all diagnostic ratings and other 
relevant medical codings to identify any coding mistakes. They also independentl y 
completed an imaging study diagnostic severity rating scale (see Appendix D) . At 
conclusion of the medical chart review , all discrepancies among the two raters in terms 
of the imaging diagnostic severity index were identified. The two raters then discussed 
each discrepancy and a consensus rating was determined . Concordance was determined 
by comparing total index scores for each rater and calculating a total percentage of 
concordance . lnterrater reliability prior to resolution of discrepancies was 94.8% 
indicating that the two raters' total scores differed on only 11 individual subjects . 
Ultimately, 100% interrater concordance was achieved. 
Phase 2 
In Phase 2, a telephone interview was attempted with each of the subjects 
identified in Phase 1. The most recent address and phone number for each subject 
were identified in the medical chart and recorded on the medical chart review coding 
instrument. Subjects were initially contacted via a letter (see Appendix E) that 
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provided details about the study and also indicated that participation was voluntary and 
that all information would be kept confidential. Subjects were also told of a 
participation incentive involving a drawing for $500 and all were provided an 
opportunity to receive a report of the study findings. A self-addressed stamped 
postcard (see Appendix F) was included with the letter so subjects could provide 
updated phone numbers or addresses . Subjects were not requested to send the postcard 
back if their address and/or phone number was the same as that recorded on the letter. 
Subsequently , all subjects with correct phone numbers were contacted to complete the 
survey. Detailed records for phone calling were kept for each subject (see Appendix 
G). 
Conducting the Surveys 
The author , one a psychology graduate student, and one senior undergraduate 
student conducted the telephone surveys . Interviewers were trained in basic 
interviewing skills and were provided a detailed written script to follow when 
conducting the survey . The script followed closely the suggestions outlined in (Frye, 
1983) in order to maximize participation. People who initially did not participate were 
contacted at least once more by a different interviewer and urged to participate. All 
surveys were completed in one session and took between 20 to 75 minutes to complete. 
Confidentiality of data obtained through the study was explained to all subjects prior to 
the start of the interview (see subject letter and telephone survey script in Appendix E 
and H, respectively) . . 
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Locating Subjects 
Subjects whose phone numbers were different from those listed on workers' 
compensation databases were located using three methods. The first method involved 
calling state directory assistance to see if another phone number had been issued for the 
subject. The next method involved looking up the subject's name on two internet 
search programs (i.e ., Lycos and People Find) . The final method for locating subjects 
involved submitting the subjects ' names and social security numbers to a paid 
confidential computer search service (Find People Fast) . This service was able to use 
public computer information (e.g . , credit card billing records) to locate subjects' recent 
addresses and telephone numbers , if available. It was believed the combination of 
these three methods maximized the number of subjects contacted for participation . 
Instruments 
Chart Review Instrument 
As previously mentioned, the chart review and outcome instruments are 
presented in Appendixes C, D, and G through L. It is important to note that the 
questions and variables identified in the medical chart review document represent an 
amalgamation of items and variables identified in a number of previous low back 
studies . As may be seen, the bulk of these variables are either dichotomous (yes/no), 
multiple-choice categories, or continuous variables (e .g. , age). This simplicity was 
enacted by design in order to prevent subjective coding of the medical charts and to 
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reduce the time involved with conducting the chart review. Construct validity of these 
variables is, for the most part, unequivocal (e.g., age, gender, marital status). Perhaps 
the only chart review variable for which construct validity has not been established or 
assumed is for the Imaging Diagnostic Severity Index (see Appendix D). This variable 
was created by Dr. Alan Colledge and Dr. Rand Schleusener and was based on their 
extensive medical knowledge and familiarity with how to translate presurgical imaging 
study (e.g . , CT , MRI, plain films) information into an important diagnostic tool. 
Completing this variable necessitated review of presurgical imaging reports for each 
patient. This review was conducted independently by the two persons mentioned 
above , and discrepancies were resolved until 100% interrater reliability was achieved . 
Finally, it should be noted that the socioeconomic status variable was created using 
Hollingshead 's Two-Factor Index of Social Position (Stricker, 1980), which involves 
examination of patient occupation and educational level, both of which were variables 
gathered in the chart review process. 
Telephone Survey Instrument 
The telephone survey instrument is presented in Appendix G through L. A 
single dichotomous item was used to assess arthrosis among sample subjects. To assess 
whether a subject's fusion was solid or not, postsurgical medical records were 
examined. In most cases, the operating surgeon documented the existence of arthrosis 
or pseudoarthrosis based on some type of imaging study (CT, MRI, plain films) and 
this formed the basis for the dichotomous arthrodesis item. In the few cases when this 
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information was not present in the medical chart, the patient was asked about the 
solidity of their fusion during the follow-up telephone interview . In this manner, a 
crude estimate of solid fusion rates was obtained. The fallibility of this method to 
assess fusion rates is acknowledged, but this was the only viable option for this study. 
A number of patient satisfaction items (e.g., back/leg pain improvement, quality 
of life improvement as a result of lumbar fusion, satisfaction with back condition at 
time of follow-up) were contained in the outcome survey. The patient satisfaction 
questions were drawn from the Franklin et al. (1994) lumbar fusion outcome study . 
These served to both characterize patient satisfaction at follow-up but also facilitated 
comparisons of regional fusion satisfaction rates . These items were included on the 
first page of the outcome instrument (Appendix J, questions 5-19). 
Disability status at the time of follow-up was assessed by asking subjects if they 
were currently receiving total disability benefits for their back condition . Computer 
records from the Workers' Compensation Fund were also used to verify subject report 
(see Appendix J, question 10). 
The Stauffer-Coventry Index (Stauffer & Coventry , 1972) was selected as a 
clinical surgical outcome measure. This index is a widely used measure for assessing 
low back surgical outcomes (e .g., Boos et al., 1991, 1992; Oostdam et al., 1981; 
Oostdam & Duivenvoorden, 1983; Uomoto et al., 1988) and has been used as the 
standard outcome measure in at least two relatively recent low back surgical outcome 
reviews (Taylor, 1989; Turner et al., 1992). This measure is designed for postsurgery 
administration and consists of four multiple response self-report questions regarding 
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pain reduction, return to work, limitations of physical activities, and medication usage . 
These four questions correspond to items 1-4 (Appendix J) on the outcome instrument. 
Based upon the lowest rated category, patients may be assigned to one of three possible 
clinical outcome groups: (a) Good: 76-100% relief in leg and back pain, return to 
previous work status, minimal or no restriction of physical activities, occasional mild 
analgesics or no analgesics; (b) Fair , 26-75% relief of leg and back pain poor, return to 
lighter work, moderate restrictions of physical activities, regular use of non-narcotic 
analgesics; and (c) Poor : 0-25% relief of leg and back pain, no return to work 
following surgery, severe restrictions of physical activities, occasional or regular use of 
narcotic analgesics. The reliability and validity of this measure has not been reported 
in previous studies, although intuitively, the questions appear to assess conceptually 
distinct constructs. The Stauffer-Coventry Index was used to describe patient outcomes 
and also served as a dependent measure in correlational analyses. 
The Disability Questionnaire is a 24-item self-report measure designed to 
evaluate dysfunction associated with low back pain (Roland & Morris , 1983a, 1983b). 
This measure was selected in order to assess postsurgical functional status of patients . 
This scale includes a number of items taken from the Sickness Impact Profile that were 
modified to be relevant to back pain patients. Reliability of this measure (test-retest 
within the same day) was reported to be quite high (I = .91; Roland & Morris, 1983a, 
1983b) . Construct validity of this instrument has been established by showing its 
sensitivity to improvement over time of acute low back pain (Roland & Morris, 1983a, 
1983b; Deyo, 1986) and to improvement with treatment of low back pain (Klein & 
Eek, 1990). The Disability Questionnaire is included on page 2 of the outcome 
instrument (see Appendix K). 
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The Short-Form Health Survey-20 (SF-20) is a 20-item general health survey 
that was used to assess six general dimensions of health (Stewart et al., 1988; Stewart 
& Ware, 1992) . The six distinct general health dimensions assessed by this measure 
included: (a) physical functioning : extent to which health interferes with a variety of 
activities (e.g ., sports, carrying groceries, climbing stairs, and walking), (b) role 
functioning (extent to which health interferes with usual daily activities such as work , 
housework , or school) , (c) social functioning (extent to which health interferes with 
normal social activities like visiting friends during the past month) , (d) mental health 
(general mood or affect , including depression, anxiety, and psychologic well being 
during the past month), (e) current health perceptions (overall ratings of current health 
in general) , and (f) pain (extent of bodily pain during the past month). This measure 
was created as part of the Rand Corporation 's Medical Outcome Study (MOS) and was 
normed on over 11,000 English-speaking medical patients . The SF-20 provides six 
separate subscale scores, reflective of the major health dimensions described above, by 
summing individual subscale items. Internal consistencies for the subscales ranged 
from .81 to .88. Construct validity of this instrument has been established via 
multi trait scaling analyses (Stewart et al.; Stewart & Ware). Concurrent validity of this 
instrument has been established in studies showing the relationship between instrument 
scores with chronic medical conditions (Stewart et al.; Stewart & Ware). The major 
advantage of using the SF-20 in the present study was its brevity, clear format, 
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appropriately established norms , and conceptual linkages to the WHO multidimensional 
definition of health . This instrument is included in Appendix L. 
CHAPTER IV 
RESULTS 
Introductory Statement 
Results are presented here for each of the 11 research questions posed for this 
project. However, prior to answering these research questions , three additional 
statistical analyses will be presented. The first of these analyses involved 
characterizing the subject sample in terms of preoperative diagnoses , types of lumbar 
fusic,n surgeries performed, and instrnmentation usage rates (i.e. , pedicle screw/rod 
fixation). It was believed these variables were critical for a more thorough 
understanding of the subject sample . 
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The second analyses involved calculation of the telephone survey response rate. 
The third analysis was a nonresponse bias check comparing respondents versus 
nonrespondents on the nine presurgical variables. These two analyses were conducted 
to determine if the respondent sample might have been biased in any systematic ways. 
Preoperative Diagnoses , Surgery Type, 
and Instrumentation Rate 
The primary preoperative diagnoses for the 203 subjects were as follows: disc 
herniation (70.4%), degenerative disc disease (46.3%), segmental instability (28 .6%) , 
spondylolisthesis (17 .7%) , spinal stenosis (17 .7%), pseudoarthrosis (2.5%) , and 
degenerative scoliosis ( 1. 0 % ) . The types of fusion surgeries performed included: 
44 
posterolateral fusion, (89 .2%), posterior lumbar interbody fusion (8.8%) , and posterior 
fusion (2.0%). Anterior interbody fusions were not present in the sample. 
Instrumentation was used in 83. 7 % of the lumbar fusions. Pedicle screw fixation 
(TSRH construct) was used in 93 % of instrumented cases. 
Response Rates 
Of the 203 subjects that were included in the medical chart review, 144 
completed the telephone survey, for an overall follow-up rate of 70 . 9 % . The most 
frequent reason for nonresponse to the telephone survey was not being able to locate 
subjects (74.6%). Other reasons for nonparticipation included unpublished phone 
numbers ( 11. 9 % ) , refusal to participate (8 .4 % ) , prison confinement (3 .4 % ) , and death 
in one case (1. 7 % ) . This response rate (71 % ) is at a level in which nonresponse bias is 
very unlikely (Gough & Hill, 1977). However, to be prudent, a nonresponse bias 
check was conducted. 
Nonresponse Bias Check 
A nonresponse bias check in the form of a MANOVA was planned in order to 
determine if respondents differed from nonrespondents in any systematic ways on any 
of the nine presurgical variables. For this analysis nonrespondents were coded as " 1" 
(n = 59) and respondents were coded as "2" (n = 144). The multivariate null 
hypothesis was that mean population vectors for the two groups would be equal. The 
value for the Wilks Lambda (0.853) was statistically significant CE = 3.690, 12 = 
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.000), indicating there was at least one statistically significant difference between the 
groups in terms of the nine presurgical variables . Given this result, the multivariate 
null hypothesis could be rejected. Next, the univariate f-tests were examined to 
determine which of the 9 dependent measures differed by group . Table 2 summarizes 
the results of this analysis . 
An alpha level of .05 was used to determine statistical significance. As Table 2 
details , the univariate E-tests for age , SES, and smoking exceeded the .05 significance 
level. It was concluded that non-respondents were statistically significantly younger, 
had lower SES (higher score = lower SES), and were more likely to smoke than 
respondents . Given that lower SES and smoking are predictors of poor fusion 
outcomes, outcomes for the respondent group may actually appear more positive than 
would be the case if all subjects participated in the outcome survey. On the other 
hand , younger age is a predictor of good fusion outcomes and the respondent group 
outcomes may have been biased in a negative direction on this basis. However, 
examination of age , SES, and smoking means and eta-squared values for the two 
groups (see Table 2) revealed very small practical differences among the groups and it 
was believed that statistical adjustment for the respondent group was not necessary. 
Other than age, SES, and smoking , the respondent and nonrespondent groups were 
statistically indistinguishable. 
Table 2 
MANOVA Results: Univeriat~ F-Tests Comparing Respondents Versus Nonrespondents Across Nine PresurgicalVariables 
Mean scores 
Sum of Mean Eta 
Dependent variables Nonresp Resp Scource squares Qf square E Sig. squared 
Age 34.8 38.6 Contrast 612.3 81 1 612 .381 7 .513 .007 .036 
ernr 16383.841 201 81.512 
SES 55 51 Contrast 26.945 I 26.945 9.653 .002 .046 
error 561.035 201 2.791 
Weekly income 373.6 422.6 Contrast 100308.6 I 100308.6 2.819 .095 .014 
error 7151024 201 35577 .235 
Lawyer involvement 1.5 1.4 Contrast .415 I .415 1.721 . 191 .. 008 
error 48.462 201 .241 
Time delay between injury to fusion 295.3 402 .9 Contrast 485430.3 1 485430 .3 2.429 . 121 .012 
error 4.0E+07 201 199822.0 
Smoking at time of surgery 1.6 1.5 Contrast l.192 1 l.192 4 .837 .029 .023 
error 49.547 201 .247 
Prior low back operations .63 .58 Contrast .108 1 .108 .182 .670 .001 
error 118.956 201 .592 
Levels fused 1.52 1.53 Contrast 3.619E- l 3.619E-03 .Oil .916 .000 
error 03 201 .321 
64.538 
Severity rating 8.0 6.8 Contrast 41.224 I 41.224 2.150 . 144 .011 
error 3853.512 201 19.172 
~ 
0\ 
Descriptive Statistics for Selected 
Presurgical Patient Variables 
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The first research objective of this project was to characterize a population of 
Utah workers who received spinal fusion surgery in terms of presurgical demographic, 
compensation, disability , health , surgical, and physiological variables . Two specific 
research questions were answered to achieve this first objective . Research question 1 
(What is the nature of the subject sample in terms of presurgical variables of interest?) 
was answered through calculation of descriptive statistics for each of the nine 
presurgical variables. Please see Tables 3 and 4 for results of these analyses. Please 
note that these descriptive statistics were generated using the entire sample of 203 
subjects . As may be seen in Table 3, the mean age at time of surgery was 37.48 years . 
In terms of the Hollinghead Index of Social Position (includes both educational level 
and occupational class at time of injury as part of the index), the mean value of 52.30 
indicates the bulk of the subject sample fell in the second to lowest SES category 
(Level IV). In fact, 83 % of the sample fell within the lowest two SES categories 
(Level IV and V), indicating that most of the subjects were employed in semiskilled or 
unskilled occupations at the time of their injuries and that most subjects did not 
complete educational or professional training beyond high school. Subjects' average 
weekly income at time of injury was $408.38. The average time interval between 
injury date and surgery date was just over 1 year (12.33 months). Forty-one percent of 
subjects employed the services of a lawyer to help with their compensation claim at 
Table 3 
Descriptive Statistics for Selected Presurgical Patient Variables 
Variable % Mean SD 
Age: 37.48 9.17 
SES rating 52.30 10.01 
(Hollingshead Index) 
Index of social position 
I. (Scores = 11-17) 0.0 
II . (Scores = 18-27) 1.97 
III. (Scores = 28-43) 14.78 
IV . (Scores = 44-60) 58 .62 
V. (Scores = 61-77) 24 .63 
Weekly income (prior to $408.38 $189.47 
surgery) 
Lawyer at time of 
surgery 59.4 
1. No 40.6 
2. Yes 
Min Max 
20 .04 62.80 
22.00 73.00 
$36.00 $1096 .50 
Mode 
61 .30 
51 
$400.00 
Median 
35.9 
54 
$389.00 
(table continues) 
~ 
00 
Variable % Mean 
Time delay (months) 12.38 
From injury date to 
surgery date 
Smoking at time of 
surgery 
1. No 47.8 
2. Yes 50.2 
3. Not reported 2.0 
Number of prior lumbar 0.59 
spine operations 
1. None 55.2 
2. One 33.5 
3. Two 8.4 
4 . Three or more 3.0 
Number of levels fused 1.53 
1. One level 50.2 
2. Two level 46.3 
3. Three levels 3.4 
missing 1.0 
Diagnostic Severity Index 7 .38 
SD Min Max 
14.95 .13 99.77 
0.77 0.0 4.0 
0.57 1.00 3.00 
4.44 0.00 21.0 
Mode 
6.50 
0 .0 
1.00 
4 .0 
Median 
7.40 
0.0 
1.00 
7.0 
~ 
\0 
Table 4 
Pearson Intercorrelations Amon& Presur&ical Patient Variables 
Measure 
2 3 
I. Age at time of surgery 
2. SES .00 
3. Patient weekly income .14 - .15* 
4. Lawyer involvement .00 .24* -. 15* 
5. Time delay from injury to .00 .08 - .11 
surgery 
6. Smoking at time of surgery -.24* .28* -.20* 
7 . Number of prior back . 16* -.03 . IO 
operations 
8. Number of levels fused .00 .01 . IO 
9. Diagnostic Severity Index .30* .03 .09 
*1.1 ~ .05 (two-tailed), N = 203. 
Measure 
4 5 
.12 
.08 .05 
.03 .21 * 
.00 .05 
.05 -.02 
6 7 
-. 12 
.02 . 13 
-.02 .06 
8 
.14* 
9 
Vl 
0 
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the time of their surgeries. As may be seen in Table 4, 50% of subjects smoked at the 
time of their fusion surgery and 55 % of subjects had no prior back surgeries . Fifty-
five percent of subjects had a single-level fusion and the average score on the 
diagnostic severity index was 7. 38. 
Intercorrelations Among Presurgical Patient Variables 
To answer research question 2 (What are the intercorrelations among 
pre surgical predictor variables of interest?), a correlation matrix of the nine presurgical 
variables was generated . Table 4 contains the results of this analysis. As may be seen 
in Table 4, the intercorrelations among the presurgical variables range from -.24 to .30 
and are overall modest in magnitude . There were only eight statistically significant 
correlations among 36 possible combinations . Age was negatively related to smoking 
(- .24, 12< .05, N = 203) and positively related to number of prior back operations 
(. 16, 12 < .05, N = 203) and diagnostic severity (.30, 12 < .05, N = 203). Thus, 
younger subjects were more likely to smoke than older subjects, but older subjects 
tended to have greater diagnostic severity and more prior back operations than younger 
subjects. SES was negatively correlated with weekly income (-.15, 12 < .05, N = 203) 
and positively correlated with lawyer involvement (.24, 12 < .05, N = 203) and 
smoking (.28, 12 < .05, N = 203). In sum, persons from lower SES levels (higher SES 
score = lower actual SES ) were more likely to have lower incomes, involve a lawyer 
in their compensa .tion case, and smoke than persons from higher SES levels. Weekly 
income was negatively related to lawyer involvement (-.15, 12< .05, N = 203) and 
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smoking (-.20, 12 < .05, N = 203), indicating that persons with higher weekly incomes 
were less likely to smoke and use the services of a lawyer in their compensation case . 
Finally, number of prior back operations was positively related to the time interval 
from injury to fusion surgery (. 21, 12 < . 05, N = 203) and diagnostic severity was 
positively related to the number of vertebral levels fused (.14, 12 < .05, N = 203) . 
Overall, these intercorrelations were in expected directions and were small enough in 
magnitude to minimize problems related to multicollinearity (cf., Stevens, 1993). In 
conclusion, research objective 1 (i.e ., characterization of the subject sample in terms of 
presurgical variables of interest) was successfully completed through answering 
research questions 1 and 2. Results will now be presented for research objective 2. 
The second objective of the project was to characterize multiple outcomes 
associated with lumbar spinal fusion surgery patients in terms functional, psychosocial, 
and overall health status variables, solid fusion rates, patient satisfaction, and 
disability. The second objective was operationalized in research questions 3 through 9. 
Results will now be presented to answer each of these questions . It should be noted 
that the total N of 203 was used in determining solid arthrosis rates while the follow-up 
n of 144 was used in all other outcome characterization analyses. 
Rates of Solid Arthrosis 
Research question 3 was posed as follows: What is the rate of solid arthrosis in 
the subject sample? For the 203 subjects, solid arthrosis (solid fusion) was achieved in 
71. 9 % of study cases. Pseudoarthrosis or failed fusion was determined in 28 .1 % . 
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Descriptive Statistics For Patient Outcomes 
Research question 4 was posed as follows: What is the raw percentage 
breakdown for patient satisfaction variables? This question was answered via 
descriptive statistics for four patient satisfaction variables presented in Tables 5 through 
8. Table 5 refers to subjects ' perceptions of improvement in their back and/or leg pain 
problems since their surgery as compared to their expectations going into the surgery . 
As may be seen in Table 5, approximately 40 % of subjects felt their back/leg pain was 
either somewhat or much better than what they had expected it to be after the surgery . 
Approximately 14 % of subjects experienced a degree of improvement in their back/leg 
pain equivalent to what they had expected it to be after surgery. Approximately 46 % 
of subjects felt that their back and or leg pain improvement was either somewhat worse 
or much worse than what they had expected it to be after the surgery . 
Table 6 refers to the extent subjects ' overall quality of life had improved as a 
result of lumbar fusion surgery. Approximately 58 % of subjects felt that they had 
experienced either little, moderate, or great improvement in their overall quality of life 
as a result of their fusion surgery. Nine percent of subjects felt that they experienced 
no change in their overall quality of life as a result of fusion surgery and nearly 33 % of 
subjects felt their quality of life had worsened (little, moderately, or much worse) as a 
result of lumbar fusion surgery. 
Table 7 refers to the degree of satisfaction subjects felt regarding the overall 
condition of their bach at follow-up. As may be seen in Table 7, approximately 42 % 
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Table 5 
Patient Satisfaction Outcomes: Back or Leg Pain Problem Better Than, Worse Than, or 
What You Expected It to Be at This Point 
Outcome category Frequency Follow-up n Percentage 
Much better 31 144 21.5 
Somewhat better 27 144 18.8 
What I expected 20 144 13.9 
Somewhat worse 31 144 21.5 
Much worse 35 144 24.3 
Table 6 
Patient Satisfaction Outcomes: Quality of Life Improvement Resulting From Lumbar 
Fusion Surgery 
Outcome category Frequency Follow-up n Percentage 
A great improvement 42 144 29.2 
A moderate improvement 30 144 20.8 
A little improvement 12 144 8.3 
No change 13 144 9.0 
A little worse 8 144 5.6 
Moderately worse 16 144 11.1 
Much worse 23 144 16.0 
Table 7 
Patient Satisfaction Outcomes: Satisfaction With Back Condition As It Is Right Now 
Outcome category Frequency Follow -up n Percentage 
Extremely dissatisfied 29 144 20 .1 
Very dissatisfied 9 144 6 .3 
Somewhat dissatisfi ed 17 144 11.8 
Neutral 29 144 20 .1 
Somewha t satisfied 30 144 20.8 
Very satisfied 17 144 11.8 
Extremely satisfied 13 144 9 .0 
Table 8 
Patient Satisfaction Outcomes : In Retrospect. Would Have Surgery Again 
Outcome category 
Yes 
No 
Undecided 
Frequency 
104 
36 
1 
Follow-up n 
144 
144 
144 
Percentage 
73 .8 
25 .5 
0 .7 
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of subjects were either somewhat, very, or extremely satisfied with the condition of 
their back at the time of the follow-up survey . Thirty-eight percent of subjects were 
either somewhat, very, or extremely dissatisfied with the condition of their back at the 
time of follow-up . It should be noted that over 20 % of subjects felt extremely 
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dissatisfied with the condition of their backs at follow-up. Over 20% of subjects felt 
neutral about the condition of their backs , feeling neither satisfied nor dissatisfied with 
the condition of their backs . Subjects in this category typically reported having both 
good and bad days in terms of their back condition and felt that choosing the neutral 
category best depicted this dichotomy. Finally, Table 8 represents the percentage of 
subjects who , in retrospec t, would have spinal fusion surgery again. As Table 8 
reflects , nearly 74 % of the subject sample felt that they would have fusion surger y 
again if they could go back in time . Conversel y, 26 % of subjects felt like they would 
not have the surgery again. 
Research question 5 was posed as follows : What percent of the subject sample 
is still work-disabled following surgery? Table 9 contains the percentage of patients on 
total disability due to back problems at the time of follow-up . Subjects were deemed 
disabled only if their back condition was the primary cause of disability status at 
follow-up. Subjects' disabling back problems also had to be related to the index fusion 
surgery and/or transitional segment syndrome . As may be seen in Table 8, 23.6% of 
subjects were totally disabled at follow-up due to their back problems, while 76.4% of 
subjects were not disabled and deemed fit to work . 
Research question 6 was posed as follows: What is the percentage breakdown of 
good, fair, and poor outcomes (i.e., based upon pain reduction, return to work, 
physical functioning, medication usage) for the patient sample? This question was 
answered via Table 10 which contains the four subscale values and aggregate ratings 
for the Stauffer-Coventry Index . As may be recalled from the discussion of this 
Table 9 
Percentage of Fusion Patients on Total Disability Following Surgery 
Yes 
No 
Outcome category Frequency 
34 
110 
Follow-up n 
144 
144 
Percentage 
23.6 
76.4 
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instrument in the method section, four individual subscales were used in determining 
the aggregate index rating of good, fair, or poor outcome. While only the aggregate 
index rating was used in the subsequent discriminant function analysis, examining the 
scores for the four individual subscales was felt to be important in terms of 
understanding the aggregate index construct. As may be seen in Table 10, the 
percentages of good, fair, and poor outcomes for each subscale (e.g., pain relief, 
employment status, physical limitations, medication usage) are presented in the first 
four columns and the aggregate index rating is presented in the last column . The 
criteria for each outcome subscale are presented to the left of the frequency and 
percentage values in each of the columns . The aggregate index value was determined 
by the lowest rated value in any of the subscales and was not determined by averaging 
the subscale scores . Aggregate scores on the Stauffer-Coventry Index revealed that 
7.6% of the sample had good outcomes, 43.1 % had fair outcomes, and 49.3 % had 
poor outcomes. In terms of the pain relief subscale, 33 % felt they had good relief of 
presurgical pain levels following the surgery (76-100% improvement), 42% felt they 
had fair pain relief (26-75 % improvement), and 25 % felt they had poor pain relief 
Table 10 
Stauffer-Coventr)'. Index : Subscale Scores and Aggregate Ratings 
Pain relief Employment status Physical limitations 
--
Category Freq. % Category Freq. % Category Freq . % 
• Good 48 33 .3 Good 39 27.1 Good 26 18.1 
(76-100% (return to (minimal or 
improvement) previous work no 
status) restrictions) · 
--
Fair 60 41.7 Fair 71 49.3 Fair 73 51.7 
(26-75% (return to lighter (moderate 
improvement) work) restrictions) 
Poor 36 25.0 Poor 34 23.6 Poor 45 31.3 
(0-25 % (no return to (severe 
lmprovemem) work) restrictions) 
Note. Percentages based upon follow-up n of 144 subjects. 
aFinal classification based upon lowest rated single category . 
Medication usage 
Category Freq. 
Good 66 
(ccasional or 
no use of 
mild 
analgesics) 
--
Fair 42 
(regular use 
on non-
narcotic 
analgesics) 
--
Poor 36 
( occas ional 
or regular 
use of 
narcotic 
analgesics) 
% 
45 .8 
29.2 
25.0 
Overall index rating' 
Category Freq. % 
Good 11 7.6 
Fair 62 43.1 
Poor 71 49.3 
VI 
00 
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(0-25 % improvement) as a result of the fusion surgery. In terms of postsurgical 
employment status, 27 % were able to return to their previous work status (good 
outcome), 49% were able to return to lighter work (fair outcome), and 24% were 
unable to return to work (poor outcome). Regarding physical limitations, 18 % felt 
they had minimal or no restrictions of physical activities following the surgery (good 
outcome), 52 % felt they had moderate restrictions of physical activities (fair), and 31 % 
felt they had severe restrictions of physica l activities (poor outcome). With regard to 
pain medication usage at follow-up, 46% of subjects did not use or occasionally used 
mild analgesics such as aspirin or Tylenol (good outcome), 29% used these types of 
analgesics on a regular basis such as every day (fair outcome), and 25 % occasionally 
or regularly used narcotic analgesics. In terms of the aggregate index rating, 7 .6% of 
subjects had a good outcome, 43 .1 % of subjects had fair outcomes, and 49. 3 % of 
subjects had poor outcomes. It should be mentioned that if averages across subscales 
were used instead of the lowest rated single category to determine total aggregate 
scores, then the percentage of good outcomes would be substantially higher (31. 3 % vs. 
7 . 6 % ) . This difference appeared partly due to the fact that many subjects with 
otherwise good outcomes in terms of return to work, pain relief, and medication usage 
would invariably indicate at least moderate physical limitations following the surgery, 
thus relegating them to the fair outcome category. In fact, moderate physical 
limitations (e.g., bending, lifting restrictions, and twisting ) are extremely common in 
fusion patients. In this regard, it was felt the aggregate index underrepresented the 
number of patients who had an overall good outcome from lumbar fusion surgery . The 
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aggregate index was still used in subsequent correlational analyses, however , in order 
to maintain the reliability and validity associated with established normative scoring 
criteria . 
Research question 7 was posed as follows: What is the level of postsurgical 
back pain disability among subjects, and is it consistent with existing back pain patient 
norms? This question was answered by calculating descriptive statistics for the Back 
Pain Disability Questionnaire . The mean Back Pain Disability Questionnaire score was 
11.17 (SD = 7 .09) with a minimum score of O and a maximum score of 24. These 
descriptive statistics were quite similar to the mean of 11.4 reported in the original 
Roland and Morris articles (1982a, 1982b) and 11.1 reported in Deyo 's (1986) study of 
low back pain patients (mean = 11.1). Based upon the recommendation from the 
original Roland and Morris articles, a cutoff of 14 or more points was used to 
determine poor outcome. Based upon this cutoff, 49 .6 % of the follow-up group fell 
into the poor outcome range . This relatively high percentage of poor outcome stands 
in contrast to the 15% that was found in the original standardization sample of low 
back pain patients (nonsurgical) . This finding suggests that the present postsurgical 
fusion sample was more disabled than is typical of low back pain patients in general. 
Research question 8 was posed as follows: What are the mean values for overall 
health indices (i.e., physical functioning, role functioning, social functioning, general 
mental health, current health perceptions, and pain perception) and are these consistent 
with existing patient and nonpatient population norms? Table 11 contains the follow-up 
sample means and standard deviations for the six SF-20 subscales along with normative 
Table 11 
Descriptive Statistics For Short Form 20 - Multi-Dimensional Health Survey Subscales 
% in Poor Healthc 
Follow-up Normative . Effect Fusion Norm . General 
SF-20 Subscalea mean (SD) Follow-ue n (SD? Normative N size samele eatients e0 t mean_ -
Physical functioning 47.8 (30.5) 144 78.5 (30.8) 11,186 -1.00 92 45 22 
(6 - items) 
Role functioning 49.8 (43.3) 144 77.5 (38.3) 11, 186 -.72 64 28 12 
(2- items) 
Social functioning 72.5 (34.3) 144 87.2 (23.6) 11,186 -.62 26 9 
(1 - item) 
Mental health index 63.4 (23.1) 144 72.6 (20.2) 11,186 -.46 50 31 19 
(5-items) 
Current health perceptions 54.7 (28.5) 144 63.0 (26.8) 11, 186 -.30 65 52 20 
(5-items) 
Pain severity 56.1 (23.6) 144 31.4 (27. 7) 11,186 .89 65 29 
(1 - item) 
a Observed range of all scores was 0-100. A high score indicates better health except for pain, where a high score indicates more pain . 
b Normative sample consists of patients presenting to physicians, psychologists, and other mental health providers within HM Os, multi-specialty groups, 
and solo fee for service groups . 
c Poor health defined as: physical and role functioning = one or more limitations; social functioning = limitations a good bit of the time or more ; mental 
health = lowest 19% of scores in general population sample (score of 67 or lower ; cutoff defined as close as possible to bottom 20%); health perceptions 
= lowest 20% of scores in general population sample (score of 70 or lower); pain = moderate, severe, or very severe pain . 
dGeneral population refers to a random sample of subjects selected for telephone administration of the SF-20 (see Stewart , Hays, & Ware, 1988). 
<Not available . 
0\ 
....... 
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sample means and standard deviations for medical outpatients as provided by Stewart 
and Ware (1992) . The SF-20 normative sample included medical outpatients who 
presented to their physicians, psychologists , or mental health care providers within 
HMOs , multispecialty groups, and solo fee for service groups . As may be seen in 
Table 11, in general the follow-up means are lower than the normative means , 
indicating a trend of overall poorer perceived health among the follow-up sample. The 
one apparent exception is for the pain severity subscale, which has a higher mean than 
the normative sample . The pain severity subscale, however , is coded in an opposite 
direction from the other subscales, and higher scores on this scale are reflective of 
more severe pain . In order to further characterize these differences between the 
follow-up sample and the normative sample , a standardized mean difference or "effect 
size" was calculated for each subscale. The effect size was calculated using Glass's 
(1977) guidelines, and the normative sample standard deviation was used as the 
equation denominator. As may be seen in the "effect size" column in Table 11, effect 
sizes ranged from -0.30 to 1.00. Using Cohen's (1988) categorization system for effect 
size magnitude, the effect sizes for the physical functioning (-1.00) and pain severity 
(.89) subscales were considered "large" in magnitude. "Moderate" effect sizes 
included the role functioning (-0. 72), social functioning (-0.62), and the mental health 
index (-0.46). A "small" effect size was observed for the current health perceptions (-
0. 30). In summary, the present sample demonstrated significantly lower perceived 
health status as compared to normative medical patients. This difference was 
evidenced by large to small effect sizes across a number of diverse health indices 
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including physical functioning , mental health, pain severity, role functioning, social 
functioning, and current health perceptions . Table 11 also includes a comparison of the 
percentage of "poor" outcomes for each subscale in terms of the fusion patient sample, 
the normative medical outpatient sample (as described above), and a general population 
sample. The general population sample consisted of a random sample of subjects 
select ed for telephone administration of the SF-20 (see Stewart et al., 1988). Stewart 
and others' definitional criteria for poor health was used for classifying fusion patients 
into "poor" health categories . As may be seen in the last three columns of Table 11, 
postsurgical lumbar fusion patients had higher percentages of poor health than either 
the normati ve medical outpatients or the general population sample across all subscales. 
Ninety -two percent of fusion patients had poor health in terms of physical functioning 
as compared to 45 % , and 22 % in the normative and general population samples, 
respectively . Sixty-four percent of the fusion patient sample fell in the poor health 
range for role functioning as compared to 28 % in the normative medical patient 
sample, and 22 % in the general population sample. In terms of social functioning , 26% 
of the fusion patient sample had poor health as compared to 28 % of the normative 
medical outpatients (general population values were not available) . In terms of mental 
health, 50 % of the fusion patient sample had poor health compared to 31 % , and 19 % 
for the normative medical outpatients and the general outpatient sample . Sixty-five 
percent of the fusion patients met criteria for poor health in terms of current health 
perception as compared to 52 % among medical outpatients and 20 % among the general 
population. Finally, 65 % of fusion patients had poor health in terms of pain severity as 
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compared to 29% of the medical outpatient sample . In summary, higher percentages of 
fusion patients (at 2-year follow-up) meet the definitional criteria for poor health across 
all SF-20 subscales than in a comparative sample of medical outpatients or in a general 
population sample. 
Intercorrelations Among Patient Outcomes 
Research question 9 was stated as follows: What are the interrelationsh ips 
among the outcome variables? Table 12 presents the intercorrelations among 18 patient 
outcome variables including : arthrosis , four patient satisfaction variables, disability 
status , the Stauffer-Coventry Index (including the four subscales and the aggregate 
outcome rating), Back Pain Disability Questionnaire total score , and the six subscales 
of the SF-20 multidimensional health inventory . Intercorrelations ranged from 0 .04 to 
-0.85 and most intercorrelations were statistically significant at the .05 level. 
Intercorrelations within various categories of outcome measures (e.g., patient 
satisfaction, Stauffer-Coventry Index Subscales, SF-20 subscales) ranged from 
moderate to large. For example absolute intercorrelations among patient satisfaction 
items (measure 2-5) ranged from .43 (p< .05, n = 144) to .72 (p< .05, n = 144). 
Absolute intercorrelations among the Stauffer-Coventry subscales ranged from .33 
.(p, < . 05, n = 144) to . 73 (p < . 05, n = 144), and absolute intercorrelations among the 
SF-20 subscales ranged from .32 (p< .05, n = 144) to .72 (12< .05, n = 144). Most 
intercorrelations between outcome constructs (e.g, patient satisfaction with SF-20 
subscales) were also statistically significant. These significant intercorrelations among 
Table 12 
Pearson Intercorrelations Among Patient Outcome Variables 
Measure 
Measure 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
I. Arlhrosis (Solid fusion: I = No/2 = Yes) -- --
2. Back/leg pain change -.28' 
3. Quality of life change (pre/post) -.12 .57' 
4 . Satisfaction with current condition of back . IO -.72' -.57' --
5. Have spinal fusion again? .04 -.47' -.57' .43' 
6. Current work/disability status .23' -.46' -.46' .37' .25' 
7. Stauffer-Coventry Overall Index -.18' .59' .52' -.60' -.39' -.52' --
8. Stauffer-Coventry: Pain reduction -.30" .70" .55' -.65' -.49' -.58' .68' 
9. Stauffer-Coventry: Return to work -.19' .43' .42' -.33' -.28' -.65' .59' .51' 
10. Stauffer-Coventry: Physical limitations -. 15 .52' .50" -.51' -.30" -.49' .72' .54' .60' 
11. Stauffer-Coventry: Pain medication usage -.14 .41' .33' -.34' -.33' -.36' .60' .47' .37' .32' 
12. Disability questionnaire total score -.34' .76' .59' -.73' -.40' -.56' .72' .74' .55' .68' .42' --
13. Physical functioning (SF-20) .27' -.68' -.50" .61' .38' .49' -.67' -.64' -.50' -.58' -.42' -.85' --
14. Role functioning (SF-20) .24' --~- .W.~ .W -~-.W-.~--~--~-.W-.W." --
15. Social functioning (SF-20) .28' -.W -.W .~ .W -~-.W -.~-. W -.~ --~- .W. ~ -~ 
16. Mental Health Index (SF-20) .04 -.35' -.38' -~ .25' .26' -.31' -.31' -.2 1' -.36' -.16' -.47' .42' .41' .43' --
17. Current health perception (SF-20) .20' -.57' -.47' .59' .30' .34' -.50' -.55' -.3 1' -.50' -.39' -.73' .66' .64' .56' .65' -- --
18. Pain severity (SF-20) -.20' .71' .52' -.70' -.35' -.5 1' .65' .65' .48' .59' .44' .75' -.68' -.65' -.58' -.42' -57' --
• !l = 144, p~.05 (two-tailed). 
°' Vl 
outcome measures were expected and overall suggest a strong degree of conceptual 
overlap among outcome constructs . This degree of overlap is not of sufficient 
magnitude, however, to necessarily indicate excessive redundancy among 
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outcome measures and thus combining outcome measures was not considered a viable 
option for predictor analyses. In conclusion , objective 2 of this project 
(characterization of multiple lumbar fusion patient outcomes) was achieved through 
successfully answering research questions 3 through 9 . Results will now be presented 
that allowed completion of the third and final objective of this project 
The third research objective was to determine the predictive efficacy of solid 
arthrosis as well as several presurgical patient variables in regard to lumbar fusion 
surgical outcomes. The final two research questions fulfilling this objective will now 
be discussed . 
Relation of Arthrosis to Patient Outcomes 
Research question 10 was stated as follows : Is solid arthrosis (solid fusion) a 
predictor of patient outcomes? As was previously discussed, arthrosis was considered 
to be essentially an intermediate outcome variable as it typically occurred less than one 
year from the index fusion surgery and, as such, did not meet the minimum 2-year 
follow-up criteria used for assessing other patient outcomes . However, arthrosis has 
been shown to be a strong differential predictor of longer-term patient outcomes (at 
least 2 years), an.ct it was therefore included as a special predictor variable that would 
be examined independently from the other nine presurgical variables . This predictor 
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analyses was achieved simply by examining the Pearson r correlation coefficients 
,, 
between arthrosis and the 17 outcome measures presented in the first column of Table 
12. In this analysis arthrosis was coded as follows: " 1" = not solid fusion, and "2" 
= solid fusion . As may be seen in Table 12, arthrosis was statistically significantly 
related to 11 of 18 outcome measures and these correlations ranged from -.34 to .28 . 
Achieving a solid fusion was related to higher patient satisfaction outcomes regarding 
resolution of back/leg pain problems following surgery (-.28, n < .05, n = 144) and 
less postsurgical disability ( .23, n < .05, n = 144). Solid arthrosis was related to two 
of the four Stauffer-Coventry subscales including pain reduction (- .30 , n< .05, n = 
144) and return to work (-.19, 12 < .05 , n = 144), as well as the aggregate rating index 
(-.18, u< .05 , n = 144). Solid arthrosis was also associated with lower scores on the 
Back Pain Disability Questionnaire (-.34, 12< .05, n = 144) . Finally , solid arthrosis 
was statistically significantly predictive of positive patient outcome in 5 of the 6 SF-20 
Multidimensional Health Survey subscales including : physical functioning ( .27, 
12 < .05 , n = 144), role functioning (.24, 12 < .05, n = 144), social functioning (.28, 
12 < .05, n = 144), current health perceptions (.20, n < .05, n = 144), and pain 
perceptions (- .20, 12 < .05, n = 144). Solid arthrosis was not related to the SF-20 
mental health index ( . 04, 12 > . 05, n = 144). In summary, the presence of solid 
arthrosis appeared to be a consistent statistically significant predictor of positive fusion 
patient outcomes across a variety of patient outcome variables. 
Predicting Patient Outcomes Using 
Presurgical Patient Variables 
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Research question 11 was posed as follows : Is a multiple-variable presurgical 
model predictive of nine patient outcome variables? This question was answered via 
nine separate regression analyses, each of which will now be presented . Prior to 
discussing these analyses in detai,l it is important to indicate that these regression 
analyses are based upon mathematical maximization procedures. In such maximization 
procedures, good results may be derived from a sample due to capitalization of chance, 
but results are typically less positive when generalized to a population (Stevens, 1993) . 
In this regard the following results should be viewed as tentative until independent 
replications and validation can be established. The total n for all regression analyses 
was 144 as complete presurgical and outcome information was required for each case . 
The first regression analysis involved using the nine-variable presurgical patient 
model to predict postsurgical disability status . Because postsurgical disability status is 
a dichotomous or a binomial dependent measure , the recommended type of regression 
to use is logistic regression (Kahn & Sempos, 1989; Rosner, 1995). The central reason 
for using logistic regression over multiple linear regression is that the latter technique 
assumes a normal distribution of the outcome variable which is a logical impossibility 
when a dichotomous outcome variable is involved (Rosner). Advantages of logistic 
regression over discriminant function analysis include far fewer statistical assumptions, 
the ability to calculate risk ratios for each independent variable, and the fact that 
predicted values can be interpreted as probabilities (Rosner). The results of the logistic 
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regression predicting postsurgical disability status from the 9-variable presurgical 
model is presented in Table 13. Because logistic regression is a seldom used statistical 
procedure in psychological research, an explanation of the information provided in 
Table 13, as well as a general interpretive guideline for logistic regression, will now be 
provided . First, it should be noted that in present logistic regression , the absence of 
postsurgical work disability was coded as " 1" (n = 110) and postsurg ical work 
disability was coded as "2." (n = 33). As may be seen in Table 13, a number of the 
nine presurgical variables were recoded from their original continuous form to a 
continuous equal-interval form (with a low-point anchor) in order to facilitate 
meaningful interpretation of individual logistic regression coefficients . This process of 
creating equal-intervals within continuous independent measures allows for the pooling 
of explanatory variance in larger more easily construed metrics than if the continuous 
form of the variable is used. Thus, risk ratios for the equal-interval categories will be 
larger than if the continuous metric of the variable is utilized. It should be noted that 
no decrease in variability or loss of information is realized by creating such intervals , 
and individual beta weights are essentially the same for either the continuous or 
incremental-interval forms. This process of recoding independent continuous variables 
used in logistic regression is considered a standard statistical practice in medical 
epidemiology. The procedures outlined in Kahn and Sempos (1989) were closely 
followed. For example, age at time of surgery has been recoded into eight 5-year 
incremental classes with an anchor point of 20 years; SES has been coded into nine 5-
point classes with each successive class representing a 5-point increase in SES; 
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Table 13 
Logistic Regression Equation Predicting Disability Status With Nine Presurgical 
Variables As Pred ictQrs 
Variable p SE Wald df Sig. R Exp (B) 
Age .6537 .1890 11.9599 1 .0005 .2515 1.9226 
I = 20-25yrs. 
2 = 26-31yrs 
3 = 32-37yrs 
4 = 38-43yrs 
5 = 44-49yrs 
6 = 50-55yrs 
7 = 56-61yrs 
8 = 62-67yrs 
SES -.0200 .1509 .0177 1 .8943 .0000 .9802 
I = 73-68 
2 = 67-62 
3 = 61-56 
4 = 55-50 
5 = 49-44 
6 = 43-38 
7 = 37-32 
8 = 31-25 
9 = 25-20 
Weeldy income -.3848 .1513 6.4719 1 .0110 -.1686 .6806 
I = $0=$100 
2 = SIOI-S200 
3 = $201-$300 
4 = $301-$400 
5 = $401-$500 
6 = $501-$600 
7 = $60 1-$700 
8 = $701-$800 
9 = $801-$900 
10 = .$901-SI.OOO 
II= $ 1,00 1-Si.100 
Lawyer 1.5162 .5217 8.4472 1 .0037 .2024 4 .555 
I = no 
2 = yes 
Time delay -.0470 .1586 .0080 1 .7667 .0000 .9540 
I= 0-12 months 
2 = 13-25 months 
3 = 26-38 months 
4=39-51 months 
5 = 52-64 months 
6 = 65-77 months 
7 = 78-90 months 
8 = 91- !03 months 
Smoking -.2531 .5116 .2448 1 .6208 .0000 .7764 
1 = no 
2 = yes 
Prior low back op .7217 .3565 4.0977 1 .0429 .1154 2.0578 
0 = none 
I = one 
2 = two 
3 = three or more 
Levels fused .7861 .4222 3.4703 1 .0625 .0966 2.1948 
l = one 
2 = two 
3 = three or more 
.(tghk continues) 
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Variable p SE Wald df Sig . R Exp (B) 
Severity rating -.2904 .2711 1.1475 1 .2841 .0000 .7480 
1 = 0-4 
2 = 5-9 
3 = 10-14 
4 = 15-20 
5 = 16-20 
6 = 21-25 
Constant -4.8286 2.1446 5.0696 1 .0243 
weekly income has been divided into $100 increments; and time delay has been broken 
down by 12--month increments. 
In terms of initial interpretation of a logistic model, it is first useful to examine 
the overall fit of the multiple logistic regression line to the data. For this purpose 
SPSS/PC provides a chi-square "goodness of fit" statistic that compares observed 
probabilities for a "no variable" model versus a "complete" model with a constant and 
the nine-predictors parameters. A significant chi-square value indicates that the 
complete model results in a statistically significant improvement in prediction beyond 
the "no variable model." In the present analysis, the chi-square was statistically 
significant (41.915, 12 = .00, df = 9), indicating that the logistic model results in an 
improvement in classification beyond that afforded by no predictors at all. It is next 
useful to examine the individual variables in the equation and ascertain which variables 
are contributing to the overall predictive power of the equation versus those that are not 
predictive. As may be seen in Table 13, column "P" refers to the logistic coefficients 
that have been created for each variable as well as one constant coefficient. Each 
logistic coefficient can be interpreted as the change in log odds of the dependent 
variable associated with a 1-point change in the independent variable. For example , 
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the coefficient for "lawyer" is 1.5162. This means that when the value for lawyer 
changes from 1 to 2 (no to yes) and the values of the other predictor variables remain 
the same, the log odds of being disabled following surgery increase by 1.5162. In 
terms of prior low back operations, the log odds for disability increase by . 7217 for 
each prior low back operation. Another, perhaps easier method of interpreting these 
coefficients is to translate log odds into odds as has been done in "Exp(~)" column . In 
this column, a value of 1.00 would essentially indicate that the presence or absence of a 
variable has no effect on the dependent variable . On the other hand, a value of less 
than 1 would mean the odds for the outcome occurring decrease and, conversely, a 
value greater than one means the odds for an outcome increase . For example, for each 
5-year increment in age above age 25, the odds of being disabled increase by a factor 
of . 92 or 92 % , assuming all other variables in the model remain the same . In terms of 
weekly income, the odds of being disabled following the surgery decrease by a factor 
of . 32 (32 % ) for each $100 per week increase in salary, assuming values for the other 
variables remain the same. The remaining seven logistic coefficients can be interpreted 
in the same manner. In order to examine the statistical significance of individual 
variables, SPSS/PC provides the Wald Statistic , which has a chi-square distribution, 1-
degree of freedom, and is essentially the square of the ratio of the individual logistic 
coefficient to its standard error. The statistical significance of the Wald value is 
provided in "Sig" column of Table 13 and values < . 05 essentially mean that a 
variable is predicting a statistically significant amount of variance in the outcome 
measure. Finally, column "R" refers to the partial correlations among predictor 
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variables with outcome . 
In terms of interpreting the present multiple logistic regression, four presurgical 
variables had a Wald value large enough to achieve statistical significance. These 
variables including: age at time of injury, having a lawyer involved in the 
compensation case at time of surgery, weekly income at the time of injury, and number 
of prior low back operations. Each of these variables were statistically significantly 
predictive of postsurgical work disability status. Examination of the Exp(P) values for 
these variables revealed the following: each 5-year increment in age above age 25 was 
associated with a 92 % increase in the odds of postsurgical disability ; each $100 
increase in weekly wage was associated with a 32 % decrease in the odds of 
postsurgical disability; having a lawyer involved in the compensation case increased the 
odds of being disabled following surgery by approximately 355 % ; and each prior low 
back operation increased the odds of postsurgical disability by 105 % . Variables that 
did not add substantive predictive power included , SES, time delay from injury to 
fusion , smoking , number of levels fused , and total severity rating. Table 14 presents 
the classification summary table for disability status based upon using the overall 
logistic model to assign group membership using a cut rate of .50 or 50%. As may be 
seen in Table 14, the present logistic model correctly predicted nearly 95 % of subjects 
and correctly predicted approximately 44 % of disabled subjects for an overall hit rate 
of approximately 83 % . In comparing the classification hit rates afforded by the model 
versus the observed base-rates for disability /nondisability in the present study (76% 
nondisabled; 24 % disabled) , a significant improvement in classification was apparent 
Table 14 
Logistic Regression: Disability Classification Matrix (Cut-Off 50%) 
Observed 
Disabled 
Not disabled 
Disabled 
15 
4 
Expected 
Not disabled 
19 
106 
Overall percentage correctly predicted 
% correct 
44.12 
94.55 
82.64 
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when utilizing the model. For example, the model afforded a substantial improvement 
in the hit rate for postsurgical disability cases from the base-rate expectation of 24 % to 
44 % for the total model. Further, the model improved the hit rate for postsurgical 
nondisability cases from the base-rate of 74 % to 95 % for the total model. In order to 
minimize misclassification of disabled persons in nondisabled categories, the cut value 
for group membership was set at .75 or 75% for being assigned to the disabled group . 
This analysis is present in Table 15. As may be seen, this more conservative cut rate 
improved the hit rate for the disabled group to 68 % , but decreased the nondisabled 
group hit rate to 82 % for an overall hit rate of 7 6 % . Overall, the logistic regression 
model was accurate in terms of predicting nondisability and disability cases particularly 
when comparing observed base-rate classifications with model predictions. 
The second regression analysis involved use of the nine-variable presurgical 
model to predict aggregate outcome classification (i.e., good, fair, poor) of the 
Stauffer-Coventry Index. Discriminant function analyses was used to determine if the 
Table 15 
Lo~istic Regression: Disability Classification Matrix (Cut-Off 75 % ) 
Observed 
Disabled 
Not disabled 
Expected 
Disabled Not disabled 
23 11 
23 87 
Overall percentage correctly predicted 
% correct 
67.64 
82.07 
76.38 
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nine-variable presurgical model could classify subjects into good, fair, and poor 
outcome groups. Discriminant function was chosen over linear regression because it 
allows parsimony of description and clarity of interpretation (Stevens, 1993). Results 
of the discriminant analysis predicting the Stauffer-Coventry final outcome 
classification (e .g ., good, fair, poor) from the nine-variable presurgical model is 
presented in Table 16. As may be seen, the first discriminant function accounted for a 
total of 73.4% of the explained variance (Wilks Lambda = .793, 12 = .024). The 
second function accounted for 26 .6% of the explained variance but was not statistically 
significant (Wilks Lambda = .938, 12 = .361). These two functions accurately 
classified 63.6% of the poor group, 45 .2% of the fair group, and 64 .8% of the good 
group for an overall hit rate of 56.3 % . These hit rates afforded by the discriminant 
model represented substantial improvements in prediction over base-rate values (i.e ., 
poor = 49. 3 % , fair = 43 .1 % , good = 7 . 6 % ) with the exception of the fair group. In 
examining the structure matrix (i .e., pooled within group correlations between the 
Table 16 
Discriminant Analysis: Predicting Stauffer-Coventry Aggregate Categories With 
Presurgical Variables As Predictors 
Summary of canonical discriminant functions 
Function Eigenvalue 
. 182 
2 .066 
Variable 
Lawyer 
Weekly income 
Prior low back ops. 
Time delay 
Age 
Smoking 
Severity rating 
SES 
Levels fused 
Observed 
Poor 
Fair 
Good 
% of 
variance 
73.4 
26 .6 
Cumulative Canonical 
% correlation 
73.4 .393 
100.0 .249 
Structure Matrix 
Function 1 
Poor 
7 
16 
8 
.662 
-.471 
.449 
.313 
.351 
.012 
.059 
.065 
.000 
Classification Results 
Expected 
Fair 
3 
28 
17 
Overall percentage correctly predicted 
Wilks' 
Lambda 
.793 
.938 
Good 
18 
46 
Chi-
square df 
31. 738 18 
8.786 8 
Function 2 
-.013 
.449 
-.204 
.272 
.429 
.224 
-.209 
- . 166 
.023 
% correct 
63.6 
45.2 
64.8 
56 .3 
discriminating variables and the canonical discriminant function) the first function 
76 
Sig. 
.024 
.361 
appears to be dominated by the variables of: lawyer (. 662), weekly income (-.4 71) , 
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and number prior low back operations ( .449) while the discriminating ability of other 
variables was not great. In other words, lawyer involvement in the compensation case 
prior to surgery, prior low back operations, and weekly income at time of the injury 
discriminated patients among the three Stauffer-Coventry aggregate outcome categories 
(good, fair, poor). Function two was not statistically significant and thus was not 
interpreted. 
The next regression analysis consisted of a simultaneous-entry multiple 
regression with Disability Questionnaire total score (DQTOT) serving as the dependent 
measure and the nine-variable presurgical model serving as predictors. Results of this 
analysis are presented in Table 17. As is indicated in Table 17, the nine-variable 
model predicted a statistically significant amount of variance in DQTOT (f... = 3 .145, p_ 
= .002, df = 143) resulting in an R-square of .174. Thus, the nine-variable model 
accounted for 17.4 % of the variance in DQTOT. Examination of the individual 
regression coefficients and corresponding 1-values revealed that four variables were 
statistically significant variables. These variables included age at time of surgery, 
weekly income at time of injury, lawyer involvement, and number of prior low back 
operations. Examination of individual beta weights revealed that weekly income, 
lawyer, and prior of low back operations were comparable in terms of predictive 
importance (-.209, .201, and .211, respectively), while age accounted for somewhat 
less variance( .172). Thus, higher DQTOT scores are predicted by having a lawyer 
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Table 17 
Simultaneous Entry Multiple Regression: Predicting DQTOT Score With Presurgical 
Variables As Predictors 
Model summary 
ANOVA 
R- Adjusted Mean 
R square R-square Model Sum of squares df square E Sig . 
.418 .174 .119 Regression 1255.591 9 139.510 3. 14 .002 
Residual 5944.409 134 44.361 
Total 7200 .000 143 
Coefficients 
Unstandardized Standardized 
coefficients coefficients 
Variable p SE p Sig . 
Age . 130 .065 . 172 1.996 .048 
SES -4.44E-02 .058 -.065 -.768 .444 
Income -7.89E-03 .003 -.209 -2.514 .013 
Lawyer 2.936 1.222 .201 2.403 .018 
Time delay 1.04E-04 .001 -.007 -.089 .929 
Smoking 1.716 1.201 .121 1.429 .155 
Prior low back ops. 2 .125 .848 .211 2.507 .013 
Levels fused .560 .987 .046 .568 .571 
Severity rating -.169 .139 -.102 -1.217 .226 
(constant) 4 .299 4.662 
involved in the compensation case, having a lower household income at time of injury, 
being older at the time of surgery, and having prior low back operations. Conversely, 
not having a lawyer involved in the compensation case, having a higher household 
income at the time of t)le injury, and having no prior low back operations was 
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associated with lower DQTOT scores and, hence , less disability. 
Table 18 contains the results of as simultaneous-entry regression equation using 
the nine-variable presurgical model to predict the physical functioning subscale of the 
SF-20. The physical functioning subscale of the SF-20 refers to the extent to which 
health interferes with a variety of physical activities (e.g. , sports , carrying groceries , 
climbing stairs , and walking) . As may be seen in Table 18, the model predicted a 
statistically significant amount of variance in the SF-20 physical functioning subscale 
(E = 2.503 , l2 = .011, df = 143), resulting in an R-square value of .1444 . Thus, the 
nine-variable presurgical model accounted for roughly 14 % of the variance in SF-20 
physical functioning scale . Examination oft -values revealed two statistically 
significant predictors including weekly income (beta = .183) and prior low back 
operation (beta = -.211). Thus , lower relative income at the time of injury and 
increased number of prior back operations were markers of poor postsurgical scores on 
the physical functioning subscale of the SF-20. 
The results of simultaneous-entry multiple regression predicting the role 
functioning subscale of the SF-20 from the nine-variable presurgical model is presented 
in Table 19. The role functioning subscale of the SF-20 refers to the extent to which 
health interferes with usual daily activity such as work, housework, or school. As may 
be seen in Table 19, the nine-variable presurgical model predicted a significant amount 
of variance in the role functioning subscale (E = 2.856, l2 = .004, df = 143). The 
model accounted for an R-square of . 161, thus accounting for 16 % of the variance in 
role functioning scores. Examination of individual t-values for coefficients indicated 
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Table 18 
Simultaneous Entry Multiple Regression: Predicting SF-20 Physical Functioning 
Subscale With Presurgical Variables As Predictors 
Model Summary 
ANOVA 
R- Adjusted 
R square R-square Model Sum of squares df 
.379 .144 .086 Regression 19204.127 9 
Residual 114232.9 134 
Total 133437.0 143 
Coefficients 
Unstandardized Standardized 
coefficients coefficients 
Variable p SE p 
Age -.453 .287 - .138 
SES .224 .254 .076 
Income 2 .975E-02 .014 . 183 
Lawyer -10.152 5.356 -.161 
Time delay -2.33E-03 .005 - .038 
Smoking . -5.549 5.264 - .091 
Prior low back ops . -9.158 3.715 - .211 
Levels fused -1.923 4.328 -.036 
Severity rating .170 .610 .024 
(Constant) 71.393 20.436 
Mean 
square .E Sig. 
2 133.792 2.50 .011 
852.484 
1 Sig. 
-1.580 .116 
.884 .378 
2.161 .032 
-1.895 .060 
-.453 .651 
-1.054 .294 
-2.465 .015 
-.444 .658 
.279 .780 
3.494 .001 
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Table 19 
Simultaneous Entry Multiple Regression: Predicting SF-20 Role Functioning Subscale 
With Presurgical Variable~ As Predictors 
Model summary 
ANOVA 
R- Adjusted Mean 
R square R-square Model Sum of squares di square .E Sig . 
.401 .161 .105 Regression 43150 .965 9 4794 .552 2 .86 .004 
Residual 224969.7 134 1678.878 
Total 268120.7 143 
Coefficients 
Unstandardized Standardized 
coefficients coefficients 
Variable p SE p t Sig. 
Age -.880 .402 -.190 -2.188 .030 
SES .111 .356 .027 .313 .755 
Income 4 .047E-02 .019 .176 2.095 .038 
Lawyer -14.585 7.516 -.164 -1.940 .054 
Time delay -4.33EE-03 .007 -.050 -.601 .549 
Smoking -7.118 7.387 - .082 -.964 .337 
Prior low back -13.254 5.214 -.216 -2.542 .012 
Levels fused -.375 6.074 -.005 -.062 .951 
Severity rating .400 .856 .039 .467 .641 
(constant) 98.686 28.679 3.441 .001 
that four variables accounted for statistically significant amounts of variance in role 
functioning scores including: age at time of surgery (beta = -.190), weekly income at 
time of injury (beta = .176), lawyer (beta = -. 164), and prior low back operations 
(beta = -.216). Thus, in the present sample, older persons, with low weekly incomes 
at the time of injury, multiple prior low back operations, and who have employed the 
services of a lawyer at to help facilitate their compensation claim tend to have worse 
role functioning total scores. The converse of this statement is, of course , also true . 
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Table 20 presents the results of a simultaneous-entry multiple regression 
predicting the SF-20 Social Functioning subscale with the nine-variable presurgical 
model. The social functioning scale of the SF-20 refers to the extent to which health 
interferes with normal social activities such as visiting with friends and close relatives 
during the past month . As may be seen in Table 20, the nine-variable presurgical 
model predicted a significant amount of variance in the social functioning subscale (E 
= 2. 643, 12 = . 008, df = 143) . The model accounted for an R-square of .151 , thus 
accounting for 15 % of the variance in social functioning scores . Examination of 
individual 1-values for coefficients indicated that four variables accounted for 
statistically significant amounts of variance in social functioning scores including: age 
at time of surgery (P = -.199), weekly income at time of injury (P = .221), smoking 
(P = -. 180), and prior low back operations (P = -.216). Thus, in the present sample, 
older persons, who have low weekly incomes at the time of injury, who are smokers, 
and who have had multiple prior low back operations, tend to have worse social 
functioning total scores. The converse of this statement is, of course, also true. 
Tables 21 and 22 present the results of a simultaneous entry multiple regression 
predicting SF-20 mental health and SF-20 current health perceptions subscales from the 
nine-variable presurgical model. As may be seen in Table 21, the nine-variable 
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Table 20 
Simultaneous Entry Multiple Regression: Predictin!! SF-20 Social Functionin!! Subscale 
With Presurgical Variables As Predictors 
Model summary 
ANOVA 
R- Adjusted Mean 
R square R-square Model Sum of squares df square E Sig. 
.388 .151 .094 Regression 25434 .081 9 2826.009 2.64 .008 
Residual 143265.9 134 1069.149 
Total 168700.0 143 
Coefficients 
Unstandardized Standardized 
coefficients coefficients 
Variable p SE p 1 Sig. 
Age -.732 .321 - .199 -2.281 .024 
SES .378 .284 .114 1.332 .185 
Income 4.033E-02 .015 .221 2.617 .010 
Lawyer -4.801 5.998 - .068 -.800 .425 
Time delay l .542E-03 .006 .022 .268 .789 
Smoking -12.345 5.895 -.180 -2.094 .038 
Prior low back -8.158 4.161 -.168 -1.961 .052 
Levels fused -1.144 4.847 -.019 -.236 .814 
Severity rating -.492 .683 -.061 -.721 .472 
(Constant) 98.196 22.886 4.291 .000 
presurgical model did not predict statistically significant amounts of variance in the 
mental health subscale, and, thus , the beta weights for the equation were not 
interpreted. As may b.e seen in Table 22, the nine-variable model also did not predict 
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Table 21 
Simultaneous Entry Multiple Regression: Predicting SF-20 Mental Health Status 
Subscale With Presurgical Variables As Predictors 
Model summary 
ANOVA 
R- Adjusted Mean 
R square R-square Model Sum of squares Qf square .E Sig . 
.274 .075 .013 Regression 5695.523 9 632.836 1.20 .297 
Residual 70389 .699 134 525.296 
Total 76085 .222 143 
Table 22 
Simultaneous Entry Multiple Regression : Predicting SF-20 Current Health Perception 
Subscale With Presurgical Variables As Predictors 
Model summary 
ANOVA 
R- Adjusted Mean 
R square R-square Model Sum of squares df square E Sig. 
.301 .090 .029 Regression 10461.423 9 1162.380 1.48 .162 
Residual 105286.6 134 785.721 
Total 115748.1 143 
statistically significant amounts of variance in the SF-20 current health perceptions 
subscale , and the beta weights were not interpreted. 
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Table 23 contains the results of simultaneous entry multiple regression 
predicting the SF-20 pain severity subscale from the nine presurgical variable model. 
As may be seen in Table 17, the nine-variable presurgical model did predict statistically 
significant amounts of variance in total pain severity scores (f = 2.190, l2 = .026 , 
df = 143). The R for this equation was .358 and the R-square was .128. 
Examination of individual beta weights and corresponding significance levels revealed 
two statistically significant predictors including: weekly income (P = -.235) and prior 
low back operations (beta = .200). In sum, more severe postsurgical pain could be 
predicted based upon low weekly income at time of injury and increased numbers of 
prior low back operations. 
Summary of Predictor Analyses 
The presence of arthrosis (solid fusion) was a statistically significant predictor 
of good fusion outcomes. The nine-variable presurgical model was also consistently 
statistically significantly predictive of fusion outcomes. The presurgical model 
predicted statistically significant amounts of variance in seven of nine outcome 
measures . These outcome measures included : postsurgical disability status, Back Pain 
Disability Questionnaire total score, the Stauffer-Coventry Index, and the SF-20 
physical functioning, role functioning, social functioning, and pain severity subscales. 
The model did not predict statistically significant amounts of variance in the SF-20 
mental health status subscale or the SF-20 current health perceptions subscale. Of the 
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Table 23 
Simultaneous Entry Multiple Regression : Predicting SF-20 Pain Severity Subscale With 
Presurgical Variables As Predictors 
Model Summary 
ANOVA 
R- Adjusted 
R square R-square Model Sum of squares df 
.358 .128 .070 Regre ssion 10184.450 9 
Residual 69237.772 134 
Total 79422 .222 143 
Coefficients 
Unstandardized Standardized 
coefficients coefficients 
Variable p SE p 
Age 5.6990E-02 .223 .023 
SES -.213 .197 -.094 
Income -2.94E-02 .011 -.235 
Lawyer 7 .096 4 .170 .146 
Time delay -2.88E-03 .004 -.061 
Smoking -2.513 4 .098 -.053 
Prior low back ops 6.689 2.892 .200 
Levels fused 1.626 3.370 .040 
Severity rating .100 .475 .018 
(constant) 65.277 15.910 
Mean 
square .E Sig. 
1131.606 2.19 .026 
516.700 
t Sig. 
.255 .799 
-1.078 .283 
-2.744 .007 
1.702 .091 
-.721 .472 
-.613 .541 
2.313 .022 
.483 .630 
.211 .833 
4.100 .000 
nine presurgical variables assessed, four variables emerged as consistent predictors of 
fusion outcomes across the seven statistically significant regression equations . These 
presurgical variables included: weekly income at time of injury (statistically significant 
in 717 equations), prior low back operations (statistically significant in 717 equations) , 
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age at time of injury (statistically significant in 4/7 equations), and lawyer (statistically 
significant in 4/7 equations). Importantly, SES, time delay, smoking, levels fused, and 
imaging diagnostic severity did not consistently predict lumbar fusion patient outcomes. 
The sum of the preceding predictor analyses allowed study objective 3 (i.e., determine 
the predictive efficacy of arthrosis and several presurgical patient variables in regard to 
lumbar fusion surgical) to be realized . 
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CHAPTER V 
DISCUSSION 
Summary 
The three research objectives of this project were to: (a) characterize a 
population of Utah workers who received spinal fusion surgery in terms of presurgical , 
demographic , physical, work , compensation , disability, health, surgical , and 
physiological variables; (b) characterize multiple outcomes associated with lumbar 
spinal fusion surgery patients in terms of solid fusion rate, patient satisfaction, 
disability , functional , and overall health status ; and (c) determine the predictive 
efficacy of nine presurgical patient variables in regard to lumbar fusion surgical 
outcomes . These three research objectives were successfully completed through a 
medical chart review and follow-up telephone survey . In-depth results for each 
objective were presented in the previous chapter. A summary of the major results for 
each research objective will follow now. 
Objective 1: Description of the 
Subject Sample 
Subjects included 203 fusion patients who underwent lumb ar fusion surgery 
between August 23 , 1990 and April 21, 1995. Eighty-two percent of the sample were 
men; the mean age at time of surgery was 37 years; 83 % of subjects were employed in 
semiskilled or unskilled occupations and had completed a high school education at the 
time of their injuries; their average weekly income at time of injury was $408.38 . The 
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average time interval from injury to surgery was just over 1 year; 41 % of subjects 
employed the services of a lawyer to help with their compensation claim at the time of 
their surgeries . Fifty percent of subjects smoked at the time of their fusion surgery and 
55 % of subjects had no prior back surgeries. Fifty-five percent of subjects had a 
single -level lumbar fusions and the average score on the imaging diagnostic severity 
index was 7 .38. Intercorrelations among presurgical variables were in expected 
directions and were small in magnitude , and problem s related to multicollinearity were 
judged to be minimal. 
Objective 2: Patient Outcomes 
Telephone surveys were completed with 71 % of subjects and minimal response 
bias was detected . Subjects achieved a solid arthrosis (solid fusion) in 71.9% of study 
cases . Analysis of patient satisfaction items revealed that 46 % of subjects felt that their 
back and or leg pain was worse than what they had expected to be after the surgery; 
42 % felt their overall quality of life had not improved or worsened as a result of 
lumbar fusion surgery; 38 % were dissatisfied with the condition of their back at the 
time of follow-up; and 74% felt that they would have fusion surgery again. Twenty-
four percent of subjects were totally disabled at follow-up due to their back problems, 
and 49 .6% of the follow-up group received Back Pain Disability Questionnaire scores 
in the "poor" range. Aggregate scores on the Stauffer-Coventry Index revealed that 
7 .6% of the sample had good outcomes, 43.1 % had fair outcomes, and 49 .3 % had 
poor outcomes . Analysis of SF-20 multidimensional health subscales revealed that 
fusion patients' perceived health status was substantially worse than comparable 
medical patients or general nonpatients . 
Objective 3: Predicting Patient Outcomes 
From Presurgical Variables 
The presence of arthrosis (solid fusion) was a statistically significant predictor 
of good fusion patient outcomes. A nine-variable presurgical model was also 
consistently statistically significantly predicti ve of fusion outcomes. Of the nine 
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presurgical variables assessed in various regression models , four variables emerged as 
consistent statistically significant predictors of patient outcome measures . These 
variables included : older age at time of injury , presence of a lawyer, low weekly 
income at time of injury , and increased number of prior low back operations . 
Importantly , SES, time delay, smoking , levels fused , and imaging diagnostic severity 
did not consistently statistically predict lumbar fusion patient outcomes. Outcome 
measures predicted from presurgical information included postsurgical disability status , 
Stauffer-Coventry Index, Back Pain Disability Questionnaire, and the subscales of the 
SF-20 Multidimensional Health Survey. 
Discussion 
The present study showed that an average of 50% of compensated lumbar fusion 
patients from Utah were satisfied with their outcomes following lumbar fusion surgery. 
On various measures of physical functioning , an average of 50% of Utah patients 
experienced satisfactory outcomes following lumbar fusion surgery. Conversely, an 
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average of 50% of Utah patients were dissatisfied and had poor functional outcomes 
following lumbar fusion surgery. Overall, these results suggest that while half of 
patients perceived some substantive benefit from lumbar fusion surgery, the other half 
of the patients did not perceive such a benefit. Given that some patients do indeed 
benefit from this surgery and many other patients do not benefit and/or get worse, it is 
important that surgeons and other medical practitioners help to narrow the possibility of 
poor outcomes by identifying those patients who are at high risk for poor outcomes and 
identify alternative treatments for them. These important issues will be further 
elucidated below . 
Some of the outcome measures assessed in the present study can be directly 
compared to identical measures used in the Franklin et al. (1994) study of compensated 
lumbar fusion patients from the state of Washington. A comparison of identical patient 
satisfaction items across the two studies revealed that while a substantial proportion of 
both subject samples were dissatisfied with their results, the Utah sample showed 
somewhat higher rates of satisfaction than the Washington sample. For example, 68 % 
of the Washington sample reported their back or leg pain was worse than what they had 
expected following surgery compared to 46% among Utah subjects . Fifty-six percent 
of subjects in the Washington sample felt their quality of life was no better or worse as 
a result of their surgery compared to 41 % in Utah. In terms of the postsurgical 
disability status, the samples were quite different with Washington having a 68% 
postsurgical disability rate compared to 25 % in Utah . Sixty-two percent of subjects in 
Washington said they would undergo fusion surgery again as compared to 74% in 
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Utah. In sum, it appears that the present Utah fusion sample showed somewhat better 
outcomes than a comparable compensation fusion sample in the state of Washington . 
These differences in patient outcomes seem partly due to differences in terms of 
the presurgical characteristics of the two samples. Overall, the subject samples were 
quite comparable in terms of gender, average age at time of surgery , typical 
preoperative diagnosi s, and the distribution of vertebral levels fused . The two samples 
were discrepant in terms of the percentage of patients with prior low back surgerie s. 
The Washington sample had a higher percentage of subjects with prior low back 
surgery ( 61. 3 % ) as compared to the present sample ( 45 % ) . Importantly , an increased 
number of prior low back operations was shown to be a statistically significant 
correlate of poor patient outcomes in both the Washington and the present study . 
Thus , the better lumbar fusion outcomes in Utah might be partially due to a lower 
frequency of patients with prior back surgeries . The solid fusion rates also varied with 
the Utah sample having a lower fusion rate (71.9%) compared to the Washington 
sample (84.6% ) . This lower solid fusion rate suggests that compensated patients from 
Utah might be more at risk for pseudoarthrosis than is typical in a compensation setting 
in Washington state . This finding is difficult to interpret because the Utah sample had 
overall better lumbar fusion outcomes than the Washington sample despite a lower 
solid fusion rate. Perhaps Utah's lower solid fusion rate did bias patient outcomes 
negatively. However, the correlations between solid fusion and patient outcomes in the 
present study were low, and the small difference in fusion rates between the two studies 
likely resulted in only a negligible negative outcome bias in the Utah sample. Other 
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presurgical variables of interest in the present study (i.e , SES, weekly income, lawyer , 
smoking , and diagnostic severity) were not assessed in the Franklin et al. (1994) study , 
and thus could not be compared . It is plausible that differences between the two 
samples in terms of these other presurgical variables , particularly the presence of a 
lawyer and weekly income , may further account for outcome discrepancies between the 
two studies . In sum , it appears that lumbar fusion outcomes in terms of patient 
satisfaction and disability were better in Utah as compared to a similar compensation 
fusion sample from Washington state . These more favorable outcomes seem partially 
due to a relatively lower frequency of Utah patients with prior low back surgeries . 
It is also useful to compare fusion outcomes of the present study with outcomes 
from comparable noncompensation studies . Fortunately, the Turner et al. (1992) meta-
analysis of 47 lumbar fusion studies published from 1966 to 1991 utilized primarily 
noncompensation samples (e .g., 44/47 samples were noncompensated). The Turner et 
al. study also utilized some outcome measures that were identical to those used in the 
present study and it was believed that comparisons between these two studies would 
adequately characterize lumbar fusion outcomes among compensated versus 
noncompensated patients. In comparing , the aggregate Stauffer-Coventry Indices (i.e ., 
pain severity, return to work, functional capacity , pain medication usage), the two 
samples were significantly discrepant. The Turner et al. sample had overall mean 
ratings for the Stauffer-Coventry Index (good = 66 % ; fair = 22 % ; poor = 13 % ) that 
were significantly better than the Utah sample (good = 8 % ; fair = 43 % ; poor = 
49 % ) . An average of 62 % of subjects in the Turner et al. sample, as compared to 27 % 
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of the Utah sample, were able to return to their previous work status following lumbar 
fusion surgery . Finally, 68 % of the patients in the Turner et al. sample had overall 
"satisfactory results" (defined as excellent, good, or some improvement) as compared 
to 51 % satisfactory results in the Utah sample. Overall, it tentatively appears that 
patients from noncompensation studies tend to have better lumbar fusion outcomes than 
compensation patients from the state of Utah. These significant outcome discrepancies 
appear to be due , at least in part, to differences among the preoperative patient 
characteristic of the two samples. The samples were quite comparable in terms of age, 
type of operation, levels fused, and preoperative diagnoses . The samples differed in 
terms of the percent of patients who had prior lumbar surgeries with 34 % of the Turner 
et al. sample having prior spine surgery as compared to 45 % in the Utah sample. The 
Turner et al. sample also had a higher solid arthrosis rate (86 % ) as compared to the 
Utah sample (72 % ). Because an increased number of prior lumbar spine operations 
and pseudoarthrosis are known risk factors for poor lumbar fusion outcomes, these 
variables could account for the more favorable outcomes in the Turner et al. sample. 
Other important preoperative variables such as presence of a lawyer, patient income, 
and time delay from injury to surgery were not assessed in the Turner et al . study and 
thus could not be compared with the present study . 
In summary, it tentatively appears that outcomes are typically worse in 
compensated lumbar fusion patients as compared to noncompensated lumbar fusion 
patients, although this assertion is based upon comparison of only a few outcome 
measures between these two studies . The fact that compensation is a risk factor for 
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poor outcomes has been documented in at least one prior lumbar fusion study 
(Greenough, Taylor, & Fraser, 1994) and a number of nonsurgical low back pain 
studies (e.g., Hadler, Carey, & Garrett , 1995; Bigos et al., 1992). Although the 
specific reasons why compensation patients fare worse following lumbar fusion than 
noncompensation patients remains unclear , a number of explanations have been 
offered. Greenough et al. suggested that noncompensated fusion patients may mobilize 
more quickly after surgery and induce more axial stresses in the vertebral bodies that 
subsequently promotes development of a solid arthrosis. Greenough et al. also 
suggested that compensated patients are more likely to strain their backs during 
rehabilitation versus their noncompensated counterparts resulting in prolonged recovery 
and ultimately worse outcomes. It may be that compensated patients have a secondary 
incentive to "overdue " their rehabilitation and reinjure themselves in order to assure 
ongoing disability benefits. It has also been suggested that the compensation system in 
general induces a defensive psychological set in back pain patients in which they need 
to "prove" their disability to suspicious claim adjusters and employers , and this 
tendency is reinforced over the long term via ongoing compensation benefits (Hadler et 
al.). Further , Bigos et al. suggested that compensated back pain patients tend to be 
dissatisified with their jobs, have a propensity to retire from working life, and may use 
their work-related back injury as a vehicle for this retirement. It is the present author's 
opinion that these psychosocial and financial factors constitute powerful incentives for 
patients to recover poorly following lumbar fusion surgery . 
The present study showed that a number of compensated lumbar fusion patient 
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outcomes could be predicted based upon presurgical factors. Presurgical variables 
consistently predictive of worse lumbar fusion outcomes included older age at time of 
surgery, greater number of prior low back injuries , lawyer involvement at time of 
surgery, and low household income at time of injury . Older age and increased number 
of prior low back operations have been identified as risk factors for poor lumbar fusion 
outcomes in prior research (Chen et al. , 1994; Franklin et al., 1994; Pfeiffer , Griss , 
Haake , Kienapfel , & Billion, 1996; Stewart & Sachs , 1996) and the predictive validit y 
of these constructs was replicated in this study . The deleterious effects of litigation 
(lawyer involvement) on nonfusion back surgery outcomes have been established (i.e. , 
Bernard , 1993; Sorenson et al. , 1987; Taylor, 1989; Uomoto et al. , 1988) and the 
present study generalizes the predictive import of this variable to lumbar fusion . 
Household income has been shown to be predictive in only one prior nonfusion back 
surgery study (Frymoyer, 1992), and this is the first lumbar fusion study to 
demonstrate its predictive utility. 
The precise explanations for why these constructs predict lumbar fusion 
outcomes remain unclear, although prior studies have offered several speculative 
conceptualizations for each of the variables. Older age, for example, is thought to be 
associated with more severe preoperative spinal pathology and, hence, worse functional 
lumbar fusion outcomes (Chen et al., 1994; Doxey et al., 1988; Franklin et al., 1994; 
Uomoto et al. , 1988); however, this explanation was not supported in the present 
study. Indeed, while older age was associated with more severe spinal pathology based 
upon presurgical imaging, this diagnostic severity was not ultimately predictive of 
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patient outcomes in the present study. An alternative explanation is that older persons 
might lack the biophysical resources to heal as quickly or as efficiently after traumatic 
lumbar spine fusion surgery as compared to their younger counterparts. Another 
plausible explanation is that older persons who are getting close to retirement age might 
simply use their back surgery as a justification for seeking early retirement and thus 
become psychologically invested in adopting the role of a disabled person (Hadler et 
al. , 1995) . 
In terms of prior back operations, it is generally assumed that multiple prior 
operations result in increased scar tissue within the lumbar spine which consequently 
results in worse functional patient outcomes (Franklin et al. , 1994; Oostdam & 
Duivenvoorden, 1983; Taylor , 1989; Turner et al. , 1992; Wifling et al. , 1973). It has 
also been suggested that multiply operated individuals are more severely physically 
deconditioned at the time of their surgeries, and this impedes rehabilitation efforts and 
eventual return to work (Pola tin et al., 1988). A clinical finding observed in this study 
is that multiple prior spine operations often result in increased psychosocial stressors 
(e.g., financial, psychological , interpersonal) which detract from a patient's 
rehabilitation efforts and further exacerbate an already high risk for poor outcomes 
based upon preoperative scar tissue and deconditioning . 
It has been suggested that lower household income is a risk factor for poor 
outcome simply because it is an indicator of limited resources available to the 
individual both prior to surgery and during rehabilitation (MacKenzie et al. , 1987). 
Indeed, persons with lower incomes might delay seeking appropriate medical care for a 
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back injury, might not be able to afford optimal rehabilitation care, might return to 
work prematurely, or might return to a physically demanding job that initially resulted 
in their low back injury . A person earning a low wage at the time of injury might have 
a financial incentive not to return to work. For example, people earning a low wage at 
the time of their injury may be provided with a similar wage when on disability , and 
thus there is a low incentive to return to work . 
The presence of an attorney was shown to be a predictor of poor patient 
outcomes in the present fusion study and has also been shown to predict negative 
outcomes in other nonfusion back surgery studies (Bernard, 1993; Frymoyer, 1992, 
Sorenson et al. , 1987; Taylor, 1989; Uomoto et al. , 1988). It is thought that a back 
surgical patient who hires a lawyer is more invested in "proving" disability and might 
have a secondary motive of winning a large legal settlement as a result of his/her 
workplace back injury (e.g ., Frymoyer, 1992). Further, it might also be the case that 
patients who hire lawyers have more severe spinal pathologies prior to surgery, 
although this assertion was not supported in the present study . 
Another interesting presurgical variable that might have affected patient 
outcomes was smoking. The presurgical smoking rate among compensated fusion 
patients in Utah was 50.2 % and was substantially higher than either the state average of 
16.7% or the national average of 26% (Utah Department of Health, 1993). This 
finding suggests that compensated lumbar fusion patients from Utah smoke at a rate 
nearly two times higher than the national average and nearly two and a half times 
higher than the Utah state average . Perhaps one reason why smoking did not predict 
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outcomes was because it was assessed in a dichotomous (yes/no) manner, thus making 
assessment of dose-response relationships impossible to determine. Inclusion of this 
variability might have enhanced the predictive nature of this variable. 
Implications 
The primary implication of the present study is that approximately 50% of 
compensated lumbar fusion patients in the state of Utah are at substantial risk for 
worsening symptoms , permanent disability, impaired functional capacity, and poor 
general health following their surgeries. Conversely, approximately 50% of subjects 
report receiving some benefit from this surgery . It appears that certain presurgical 
patient characteristics exacerbate the risks for poor outcomes including: older age, 
lawyer-involvement , increased number of prior low back operations , and low 
household income. Alternatively, the converse of these variables appears to benefit 
patient outcomes. The frequency of poor lumbar fusion results could potentially be 
minimized if careful patient selectio_n techniques were used to identify those patients at 
high risk for poor surgical outcomes. This study identified four such presurgical risk 
factors that could easily be integrated into a patient selection program. It is critical that 
surgeons, patients, and providers alike be knowledgeable about these risk factors when 
considering this surgery. 
While patient selection based on a variety of relevant clinical and psychosocial 
factors has been advocated in prior lumbar fusion studies (e.g., Franklin et al., 1994; 
Turner et al., 1992), this practice has not yet been integrated into mainstream clinical 
..... 
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practice. Results from this study suggest that systematic selection of patients based 
upon known risk factors for poor fusion outcomes (e.g ., age, smoking, prior low back 
operations) is not currently occurring in Utah and is most likely not occurring 
elsewhere. One potential reason why patient selection procedures have yet to be 
embraced in clinical practice is because of strong patient and surgeon incentives for 
performing spine fusions rather than more conservative treatments. Patients might be 
more motivated to seek spine fusions versus other more conservati ve treatments 
because this surgery validates "severe" spinal pathology and is thus a compensable 
cause of long--term disability . This incentive might be especially strong in the case of 
an older person , with a failed prior back surgery, who is making little money at the 
time of the injury, and who is using a lawyer to make sure a "fair" compensation 
agreement is achieved. Patients may also be more willing to have a surgery to "fix" 
the supposed anatomical cause of their pain rather than engage in a lengthy and often 
demanding course of alternate treatment (e.g. , physical therapy, work hardening) . 
Surgeons might be inclined to choose spinal fusion surgery over other more 
conservative treatments simply because it is a procedure that is more professionally 
challenging. Indeed, a recent study found that the decision to perform a lumbar fusion 
with instrumentation versus a laminectomy alone was predicted only by the preference 
of the individual surgeon rather than other clinical variables such as preoperative 
diagnosis or psychosocial issues (Katz et al., 1997). Thus, a number of extraneous 
incentive factors could be delaying implementation of scientifically based selection 
procedures . 
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Another implication of the present study is the usefulness of assessing patient 
outcomes in a multidimensional manner . The outcome data in the present study varied 
widely not only within each measure but between outcome measures. This important 
and enlightening variability could not have been captured had only one or two outcome 
measures been assessed. For example, if only solid arthrosis rates and postsurgical 
disability status had been used as outcome measures, it would have been erroneously 
concluded that 75 % of the subject sample had satisfactory results at 2 years 
postsurgery . The inclusion of additional measures of patient satisfaction , functional 
limitations, and general health status within the outcome battery allowed a less positive 
and more patient-relevant outcome picture to be painted . This supports the notion 
offered by Kaplan (1990) that patient-oriented behavioral outcomes (e.g ., functional 
status) are more critical for assessing the efficacy of a medical intervention than 
biological or physiological measures (e.g. , solid fusion) . Stated simply, patients prefer 
reduced pain and improved function over more physiologically based outcomes . 
However , this does not suggest that patient-oriented outcomes are immune to 
problematic biases. An example of such a bias involves the patient satisfaction 
measure, which retrospectively asked subjects if they would choose to have lumbar 
fusion surgery again. Most people (7 5 % ) said they would have fusion surgery again, 
but this percentage of "satisfied" subjects is much higher than most of the other patient 
satisfaction, functional limitation, and general health variables examined in this study. 
The way that this question was worded suggests that it may have been strongly affected 
by "cognitive dissonance theory," which predicts that people tend to embrace 
information that is consistent with their past choices and attitudes and avoid 
information that is inconsistent or dissonant (Fiske & Taylor, 1984). In the present 
study, a person likely weighs the total personal investment in spine fusion surgery 
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(e.g. , time, cost , pain, lost work , extensive rehabilitation) and feels pressure to say in 
retrospect that he/she would have the surgery again because saying "no" would create a 
situation of uncomfortable emotional dissonance in which the person that must admit 
lumbar fusion surgery was a poor choice. Thus , because of cognitive dissonance , the 
percentage of people saying they would in retrospect have surgery again is not 
cons istent with other more functional measures of outcome. Nevertheless , some degree 
of cognitive dissonance likely affected all patient outcomes . 
Another patient-oriented outcome measure that showed some problematic biases 
in the present study was the Stauffer-Coventry Index . As mentioned in the Methods 
chapter, this measure has been used as a standard outcome measure in back surgery 
studies since the 1960s and was the central outcome measure used in the recent Turner 
et al. (1992) meta-analysis of lumbar fusion studies. As was pointed out in the Results 
chapter, it was felt that the aggregate score of the Stauffer-Coventry Index 
underestimated the percentage of patients with good outcomes because it requires 
subjects be assigned to a single outcome category (good, fair, poor) based upon the 
lowest single rating among four individual subscales . While many patients had good 
outcomes in terms of postsurgical pain, medication usage, and return to work status , 
many of these patients reported some type of physical limitation following lumbar 
fusion surgery, which necessarily relegated them to the fair or poor outcome 
categories. In this respect, it may be more accurate and relevant to consider each of 
the four Stauffer-Coventry subscales individually rather than in an aggregate format 
with regard to assessing lumbar fusion outcomes. 
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Another implication of the present study is that the traditional medical model of 
treating low back pain is not sufficient for conceptualizing the complex processes that 
impact outcomes from lumbar fusion surgery. Preoperative diagnosis and surgical 
treatment of the spinal lesion are just one small component of the treatment process and 
this study clearly shows that presurgical imaging does not predict patient outcomes and 
solid fusion is only a small and imperfect predictor of patient outcomes. Indeed, a host 
of other nonmedical presurgical variables impact recovery to a greater extent than solid 
fusion and it is critical that patients, surgeons, and providers alike be aware of these 
variables and embrace a more biopsychosocial model of lumbar fusion surgery . 
Another related implication of the present study is that objective physical 
findings found in high-tech imaging tools may not be predictive of lumbar fusion 
outcomes. While the validity of this assertion could be attacked by the myriad of 
medical personnel who rely on such tools to diagnose the etiology of back pain, there is 
a growing literature base supportive of the notion that pathological imaging findings of 
the lumbar spine are often asymptomatic in terms of pain and/or neurologic deficit 
(Boden et al., 1990; Jensen et al., 1994) . For example, Jensen et al. found that 74% of 
a random sample of asymptomatic adults (i .e., no back pain or radicular symptoms) 
had abnormal MRI findings of the lumbar spine (i .e . , disc bulge, disc protrusion). On 
the other hand, the present study showed that easily obtained and inexpensive 
presurgical demographic and psychosocial information can predict fusion outcomes 
with a fairly strong degree of accuracy. 
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A final implication of the present study is that patients may generate 
unrealistically positive expectations for fusion surgery outcomes that can result in 
patients being disappointed and unsatisfied following surgery. Certainly most patients, 
even those patients who have excellent outcomes, experience some functional 
limitations following their fusion surgery and the majority of patients do not return to 
their preinjury functional status. However, it seems many patients interviewed in this 
study felt that lumbar surgery would completely resolve their pain and allow them to be 
"as good as new" in terms of functional abilities . This process of creating 
unrealistically positive patient expectancies may occur in a number of possible ways . 
Perhaps the surgeon might "oversell" the procedure by not discussing typical and 
relevant outcomes with patients or else only discussing outcomes that put a positive 
light on the procedure (e.g . , solid fusion rate) . Patients who are considering lumbar 
fusion surgery are typically severely debilitated and in severe pain at the time of their 
surgeries and this may interfere with their ability to listen and comprehend the potential 
for positive and negative outcomes associated with this surgery . Further, medical 
practitioners often empower their patients to envision and concentrate on positive 
medical outcomes in the belief that thinking positively will facilitate recovery . 
Unfortunately, this "positive thinking" may also facilitate development of unrealistic 
patient expectations. 
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Limitations 
The major limitation of the present study is the lack of a matched control group 
whose outcomes can be compared to the lumbar fusion surgery group. This limitation 
is inherent with a "preexperimental" design (Campbell & Stanley, 1963) and has 
threatening implications for both the internal and external validity of this project. For 
example, Turner , Deyo , Loeser , VonKorff , and Fordyce (1994) suggested that without 
a control group it is impossible to determine if a surgical intervention results in patient 
changes or if change is related to natural history , regression to the mean , or placebo 
effects . Turner et al. referred to natural history as the natural course of an illness or 
condition without specific treatments . With regard to the natural history of back pain , 
it has been shown that most acute and some chronic back pain problems resolve 
without any specific treatment (U.S. Department of Health and Human Services, 1994) . 
Turner et al. referred to regression to the mean as the tendency for extreme-acute 
symptoms (e .g., pain, high blood pressure , cholesterol) to return to more typical levels 
at subsequent assessments simply by chance alone . Turner et al. suggested that 
regression to the mean holds true for back pain patients who typically seek medical 
care (especially surgical intervention) when their pain and discomfort is at its worst. 
Turner et al. referred to placebo effects as nonspecific effects of a medical treatment 
condition such as " . . . physician attention, interest, and concern in a healing setting; 
patient and physician expectations of treatment effects; the reputation, expense , 
impressiveness of the treatment; and characteristics of the setting that influence patients 
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to report improvement" (p. 1609). It has been estimated that approximately 40% of 
reported patient improvement following back surgery can be attributed to placebo 
effects and natural history (Deyo, 1993). Indeed, it could be argued that placebo 
effects are probably more pronounced in lumbar fusion surgery versus other less 
invasive, costly, and rehabilitation-intensive lumbar spine surgeries (e.g., diskectomy, 
I aminectomy). 
Another potential threat to internal validity of the present study is mortality 
(e.g., loss of subjects across treatment conditions that might impact the dependent 
variable; Campbell & Stanley, 1963). It was believed that mortality was an issue that 
was fairly well controlled due to a high follow-up rate and a careful analysis of 
potential response bias. Potential threats to external validity (generalizability of 
findings) of this study include: the Hawthorne effect (i.e., a subject's knowledge of the 
experiment or perceived demand may affect study outcomes) and the experimenter 
effect (i.e., characteristics of the experimenter might bias outcomes). It was felt that 
use of a carefully worded telephone survey script by all interviewers minimized 
experimenter effects. This study also involved only compensated lumbar fusion 
patients from Utah and this potentially limits the generalizability of results to other 
state compensation settings as well as to noncompensation settings. Additional 
problematic sources of extraneous uncontrolled variation could have included unreliable 
information contained in medical charts and in the imaging reports. 
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Recommendations 
In order to establish the efficacy of lumbar fusion surgery, it is critical that 
randomized placebo-controlled prospective studies be conducted. This is the only way 
that the actual treatment effects of this procedure can be disentangled from other 
extraneous factor s (e .g. , placebo effects , natural history) . An example of such a study 
could include a lumbar fusion group , a natural history group , a conservative surgical 
treatment group (e.g ., discectomy) , and a placebo group consisting of perhaps a sham 
surgical procedure or a benign physical therapy (e .g., hot packs, electrical stimulation) . 
In such a study it would be critical to carefully match the groups on presurgical 
variables known to affect long-term outcomes (e.g . , age , compensation, lawyer, 
income, etc .) and to assess a wide variety of patient outcomes over time . Such a study 
would be an expensive but worthwhile undertaking. 
In order to establish the external validity of the present findings, it is critical 
that independent replications of this study be conducted again within Utah and in 
different compensation settings across different states. It would also be advantageous 
to conduct studies using this identical research paradigm in noncompensation settings to 
determine if outcomes and predictive correlates are similar across populations. It is 
strongly suggested that a variety of presurgical and outcome variables representing 
medical, psychosocial, and behavioral domains be assessed in future studies as this 
practice assures that critical variability is not overlooked. It would also be 
advantageous for future studies to use identical measures in order to facilitate 
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comparisons between studies. Future studies could also benefit from using more finely 
graduated presurgical measures in which dose-response relationships can be assessed . 
This is especially relevant for smoking and perhaps for the solid arthrosis variable, 
both of which were measured in a dichotomous fashion but are clearly continuous in 
nature. 
Future studies should also further characterize the underlying constructs of 
those pre surgical variables that predict outcome . For example, what are the critical 
differences in terms of expectancies and personality characteristics that differentiate 
those compensated fusion patients who hire a lawyer versus those patients who do not 
hire a lawyer ? What are the specific reasons why low-income patients fare poorly 
following surgery ? Why do .multiply operated individuals do poorly following lumbar 
fusion? Another important issue not addressed in the present study is how presurgical 
variables interact with one another in terms of predicting various patient outcomes. 
Although only linear relationships among presurgical variables and patient outcomes 
were examined in this study , presurgical variables may interact to further exacerbate 
probabilities of good and bad outcomes . Future studies should investigate these 
interactional possibilities. 
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APPENDIXES 
Appendix A 
Summary of Literature for Relevant 
Predictor and Outcome Variables 
F = Fusion Outcome Srudy 
BS = Back Surgery (Non-fusion) Outcome Study 
LBP = Low Back Pain Outcome Srudy 
Variable 
Age at injury 
Gender 
Educational Level 
Ethnicity 
Marital Status (At time of 
Surgery) 
DEMOGRAPHIC VARIABLES 
Supporting Studies 
F = Chen et al.. 1994 
F = Franklin et al. , 1994 
F = Uomoto , et. al. , 1988 
F = Doxey et al.. 1988 
BS = Silvers et al., 1994 
BS = Hasenbring, 1994 
BS = Wat.lcins et al. . 1986 
LBP = Frymoyer et. al. , 1987 
LBP = Lacroix et al.. 1990 
LBP = Milhous et al., 1989 
LBP = Burton et al. , 1989 
LBP = Fredrickson et al. , 1988 
LBP = Guck et al., 1986 
BS=Andrews & Lavyne , 1990 
BS=Sorensen , et al. , 1987 
BS=Watkins et al., 1986 
LBP= Dzioba & Doxey, 1984 
LBP=Caims et al. , 1984 
LBP=Frymoyer & Cats-Baril , 
1987 
LBP = Sandstrom, 1986 
BS= Lancourt & Kenlehut , 1992 
LBP=Frymoyer. 1992 
LBP=Frymoyer & Cats-Baril , 
1987 
LBP=Vallfors; 1985 
LBP=Lacroix et al. , 1990 
LBP=Guck et al. , 1986 
BS= Doxey et al., 1988 (level of 
english proficiency) 
LBP=Lacroix et al., 1990 
Nonsupporting Studies 
F = Turner et al. , 1992 
F = Boos et al., 1992 
F = Wifling et al., 1973 
BS = Bernard, 1993 
BS = Oostdam et al., 1983 
BS = Kuperman et al. , 
1979 
BS = Sorenson et al. , 1987 
LBP=Frymoyer, 1992 
F=Boos et al. , 1992 
BS= Uomoto et al. (1988) 
BS= Oostdam & 
Duivenvoorden (1983) 
BS=Kuperman et al., 1979 
BS= Sorenson et al.. 1987 
F=Wifling et al. , 1973 
BS= Sorenson et al.. 1987 
F=Wifling et al., 1973 
BS= Sorenson et al. , 1987 
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Rationale /Hypothesis 
Age is expected to be 
inversely correlated to 
fusion surgery 
outcomes . 
Gender serves as a 
descriptor variable and 
females might be at 
increased risk for poor 
outcomes. 
Lower educational 
levels associated with 
poor outcomes. 
Minorities might be at 
increased risk for poor 
fusion outcomes. 
Married persons may 
tend to show bener 
surgical outcomes than 
single/divorced / 
separated individuals 
due to increased levels 
of social support. 
Variable Supporting Studies Nonsupporting Studies 
Child care Responsibilit y BS=Frymoyer, 1992 
Household Income BS=Fymoyer , 1992 
F=Fusion Outcome Study 
BS=Back Surgery (Nonfusion) Outcome Study 
LBP=Low Back Pain Outcome Study 
Variable 
Diagnosis 
Diagnostic Severity Index 
Physical Exam Data 
Number of Levels Fused 
Use of Instrumentation 
Number of Prior Low Back 
Operations 
PHYSICAL/SURGICAL /HEAL TH V ARlABLES 
Physiologic Variables 
Supporting Studies 
F=Boosetal., 1991 
F=Boos et al., 1992 
BS=Oostdam & Duivenvoorden 
(1983) 
BS=Taylor, 1989 
BS=Hasenbring et al. , 1994 
F=Boos et al. , 1991 
BS=Hasenbring, et al., 1994 
BS=Lacroix et al. , 1990 
BS=Sorenson et al. 1987 
BS=Sorenson & Mors , 1987 
Nonsupporting Studies 
F= Franklin et al., 1994 
F=Turner et al., 1992 
F=Bernard, 1993 
BS=Frymoyer & Cats-
Baril , 1987 
LBP=Frymoyer , 1992 
Surgical Variables 
FS=Franklin et al. , 1994 
FS=Chen et al., 1994 
FS=Turner et al., 1992 
FS = Franklin et al., 1994 
FS=Turner et al., 1992 
BS=Taylor, 1989 
BS=Oostdam & Duivenvoorden , 
1983 
BS=Witling et al. , 1973 
LBP=Polatin et al., 1988 
LBP=Guck et al., 1986 
FS = Franklin et al., 1994 
FS=Turner et al., 1992 
FS=Boos et al. , 1992 
(failure not a predictor of 
poor outcome) 
FS=Bernard , 1993 
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Rationale/Hypothesis 
Patients with child care 
responsibilities may 
show poor fusion 
outcomes versus 
patients without. 
Lower household 
income may be 
associated with poor 
fusion outcomes. 
Rationale/H ypothesis 
This variable will be 
used to describe the 
sample population and 
to also determine if 
patient outcomes vary 
as function of 
diagnosis . 
Severity of diagnosis 
should be differentially 
related to outcomes. 
A variety of physica l 
signs are predictive of 
surgical outcomes. 
The greater number of 
levels fused equates 
w/poorer fusion patient 
outcomes 
Using instrumentation 
will increase 
complication rates and 
subsequent outcomes. 
Increased numbers 
previous operations 
will correlate with poor 
outcomes. 
Type of Fusion 
Was solid arthrodesis 
achieved ? 
Complications 
F=Fusion Outcome Study 
FS=Chen et al. , 1994 
FS =Bernard, 1993 
FS=Turner et al. , 1992 
BS=Back Surgery (Non-fusion ) Outcome Study 
LBP=Low Back Pain Outcome Study 
FS=Turner et al., 1992 
Health Variables 
Variable Supporting Studies 
General Health Problems (List BS=Sorenson & Mors, 1987 
up to 5 conditions) 
Smoking at time of surgery ? 
Alcohol Use 
Previous Chiropractic 
Treatment? 
Amount of Pain Before 
Surgery? 
Use of Pain Meds Prior to 
Surgery 
LBP=Banie et al. , 1990a; 1990b, 
1991 
LBP=Bigos et al., 1992 
BS=Bernard, 1993 
LBP=Frymoyer , 1992 
LBP=Frymoyer & Cats-Baril 
LBP=Bigos et al. , 1992 
BS= Bernard , 1993 
LBP=Guck et al., 1986 
LBP=Sandstrom, 1986 
Nonsupporting Studies 
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Descriptor variable 
plus hypothesis that 
outcomes might vary 
by fusion type . 
Solid fusion is 
correlated with good 
patient outco mes. 
This will be used as a 
descriptor variable and 
outcome variable. 
Rationale /Hypothesis 
Descriptor variable and 
the hypothesis that 
increased number of 
chronic medical issues 
may predict poor 
fusion outcomes . 
Smoking interferes 
with healing and is 
related to increased 
back pain and thus 
should be related to 
poor fusion patient 
outcomes. 
Increase use of alcohol 
prior to surgery will 
predict poor fusion 
outcomes 
Previous chiropractic 
treatment is associated 
with poorer fusion 
outcome s. 
Presurgical pain levels 
expecte d to positively 
correlate with poor 
fusion patient 
outcomes . 
The amount of pain 
meds used prior to 
surgery will positively 
predict postfusion 
patient outcome 
F = Fusion Outcome Study 
BS=Back Surgery (Non-fusion) Outcome Study 
LBP = Low Back Pain Outcome Study 
WORK/COMPENSATION VARIABLES 
Variable 
Amount of time since date 
of claim and fusion 
surgery? 
Employed at time of 
surgery 
Numoer of months worked 
for the employer prior to 
the injury ? 
Time on work disability 
during 6 mo. before index 
lumbar fusion? 
Time off work prior to 
surgery 
Occupation Title 
Lawyer Involvement at 
time of su rgery ? 
F=Fusion Outcome Study 
Supporting Studies 
FS = Franklin et al., 1994 
BS=Taylor, 1989 
BS=Sorenson et al. , 1987 
LBP=Polatin et al, 1988 
FS=Franklin et al. , 1994 
LBP=Milhous et al. , 1989 
LBP=Sandstrom, 1986 
BS=Taylor, 1989 (p.83) 
LBP=Frymoyer , 1992 
BS=Bemard , 1993 
BS=Taylor, 1989 
BS= Uomoto et al., 1988 
BS=Sorenson et al., 1987 
LBP =Frymoyer , 1992 
LBP= Fredrickson et al., 1988 
BS= B~ck Surgery Outcome Study (Other than fusion) 
LBP = Low Back Pain Study 
Nonsupporting 
Studies 
F=Wifling et al., 1973 
BS= Sorenson et al., 
1987 
OUTCOME VARIABLES 
Variable Studies Using Outcome Variable 
l. Patient Satisfaction FS = Turner et al., 1992 
FS=Franklin et al., 1994 
FS=Boos et al., 1992 
FS=Boos et al., 1991 
BS= Uomoto et al., 1988 
BS=Silvers et al., 1994 
BS=Tumer et al., 1986 
2. PostSurgery Disability Status FS=Franklin et al., 1994 
BS=Watkins et al., 1986 
Rationale/Hypothesis 
The longer the time interval 
between the injury and fusion, 
the worse the patient outcome. 
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Working at the time of surgery is 
positive predictor for fusion 
patient outcomes . 
The longer you have worked for 
the employer prior to your 
injury, the greater the likelihood 
for positive fusion outcomes . 
The amount of time on work 
disability prior to surgery will 
passively relate to poor fusion 
patient outcomes. 
Working prior to surgery is a 
positive predictor for fusion 
patient outcomes . 
Jobs with more rigorous physical 
requirements predict ongoing 
low back pain disability 
following fusion surgery. 
Presence of legal involvement is 
predictive of continuing low back 
pain disability and poor fusion 
patient outcomes. 
3. Stauffer-Coventry Index 
4 . Back Pain Disability 
Questionnaire 
5 . Shon-Form 20 -
Multidimensional Health 
Survey 
FS=Tumer et al., 1992 
FS=Boos et al., 1992 
FS=Boos et al., 1991 
BS=Uomoto et al., 1988 
BS=Tumer et al., 1986 
BS=Oostdam & Duivenvoorden, 1983 
BS =Oostdam et al. , 1981 
LBP=Klein & Eek, 1990 
LBP=Roland & Morris, 1983a, 1983b 
LBP=Deyo, 1986 
LBP=Stewan & Ware, 1992 
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Appendix B 
Workers' Compensation Fund of Utah Letter 
Authorizing Patient Access 
August 15, 1995 
INSTITIITIONAL REVIEW BOARD 
C/0 UNIVERSITY OF Uf AH 
SPINE CENTER 
13 5 5 FOOTIIlLL DRIVE 
SALT LAKE CITY trr 84108 
To Whom it May Concern: 
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Please be advised that the Workers Compensation Fund of Utah has agreed for Dr. Alan Colledge, 
Dr. John Schlegel and Dr . Kevin Masters to review in a confidential and strict maru1er those charts 
which have had lumbar fusions perfonned upon them. 
The purpose of this study will be to help in better understanding what conditions could be identified, 
prior to surgical intervention, in order to optimize effective outcomes of function. If I may be of 
further help, please feel free to contact me. 
Robert Short 
Vice President, Claims 
Phone: (801) 288-8204 
AC/am 
1. Patient Name: 
4 . WCFU Nwnber: 
7. Study Number: 
10. Marital Status At Time of 
Injury: 
O=Not reported 
I =Married 
2=Divor ced 
3 = Separated 
4=In a significant relationship (i.e . . 
boyfriend or girlfriend) 
5=Singie 
13. Occupation At Time of 
Injury: 
16. Date WCFU File Created: 
19. Date Last Worked: 
20. History of prior industrial 
claim? (Generic) 
O=not reported 
!=no 
2=yes 
21. History of prior industrial 
claim? (Low Back Pain) 
0 = not reported 
!=no 
2=yes 
22. Rehabilitation following 
surgery? 
0 = not reported 
!=no 
2=yes 
Appendix C 
Medical Chart Review Instrument 
2. Address: 
5. Gender 
0 = not reported 
l= Male 
2= Female 
8. Date of Birth: 
11. Date of Index Lumbar Fusion Surgery: 
14. Husehold Income Prior To Injury: 
Average Weekly Wage: 
0 = not reported 
17. Number of Months worked for employer 
prior to injury: 
24. Total Paid ALAE: 
25. Total Paid Comp Type PPD: 
26. Total Paid Comp Type PTO: 
27. Total Paid Comp Type TPD: 
28. Total Paid Comp Type TTD 
29. Total COMP: 
3. Phone Number (home): 
6. SSN: 
9. Date of Injury: 
12. Time interval between 
injury and fusion surgery? 
(Days): 
15. Child Care Responsibility: 
0= Not reported 
!=No 
2=Yes 
18. Lawyer involvement in 
compensation case? 
0 = not reported 
l=no 
2=yes 
32. Grand Total Paid Out 
33. Percent Physical 
Impairment Paid Out: 
34. Total Permanent Benefits 
Paid Out: 
35. Reserves: 
36 Medical Stability Date : 
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23. Light Duty Available? 
0 = not reported 
30. Total MEDICAL: 
!=no 
2=yes 
31. Total REHAB : 
38. Diagnosis (Primary) 
Note 1: 
1-8 = Degenerative Conditions 
10-12 = Trauma Diagnoses 
13=Pain 
14-19 = Spondylolisthesis 
O=Not reported 
1 = Painful degenerative disc 
2 = Herniated Nucleus Pulposus 
3 = Spinal Stenos is 
4= Instability , wlo deformity 
5 = Instability w/o angular motion or 
5mm translocation 
6 = Instability with angular motion or 
5mm translocation 
7 = Spondylosis w/o stenos is 
8 = Facet arthropathy 
lO=Fracnire 
11 =Dislocation/Ligament Instability 
12 = Sprain-Strain 
13 =Chronic Pain Syndrome 
14=Congenital 
15 =Spondylolysis 
16 = Degenerative 
17 = Internal Disc Disruption 
18 = Failed Back Syndrome 
19=0ther 
Options: (Washington Study, 1994) 
1 = Definite /probable radiculopathy 
2 = Disc herniation 
3 =Stenosis 
4 = Spondylolisthesis 
5 = Instability 
6 = Pseudoarthrosis 
Turner et al., 1992 (Meta-analysis) 
1 = Disc herniation 
2 = Degene rative disc disease (internal disc 
derangement) 
3 = Degenerative Scoliosis 
4 = Segmental Instability 
5 = Pseudoarthrosis 
6 = Spondylolisthesis 
7 = Spinal Stenosis 
39. Diagnosis (Secondary): 
Note 1: 
1-8 = Degenerative Conditions 
10-12 = Trauma Diagnoses 
13=Pain 
14-19 = Spondylolisthesis 
O=Not reported 
I = Painful degenerati ve disc 
2=Herniated Nucleus Pulposus 
3 = Spinal Stenos is 
4= Instability , w/o deformity 
5 = Instability w/o angular motion or 
5mm translocation 
6= Instability with angular motion or 
5mm translocation 
7=Spondylosis w/o stenosis 
8 = Facet arthropathy 
IO= Fracture 
11 = Dislocation/Ligament Instability 
12 = Sprain-Strain 
13=Chronic Pain Syndrome 
14=Congenital 
15 = Spondylolysis 
16=Degeneracive 
17 = Internal Disc Disruption 
18=Failed Back Syndrome 
19=0ther 
Options: (Washington Study, 1994) 
I= Definite /probable radiculopathy 
2=Disc herniation 
3=Stenosis 
4= Spondylolisthesis 
5 = Instability 
6 = Pseudoarthrosis 
Turner et al., 1992 (Meta-analysis) 
I= Disc herniation 
2 = Degenerative disc disease (internal disc 
derangement) 
3 = Degenerative Scoliosis 
4=Segmencal Instability 
5 = Pseudoarthrosis 
6 = Spondylolisthesis 
7 = Spinal Stenos is 
37. Time to Medical Stability 
From Date Of Fusion (days): 
Notes 
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41. Physical Exam Data 
a. Height __ 
b. Weight __ 
c. Straight Leg Raising Sublime 
O=Not Reported 
I =Positive 
2=Negative 
d Patellar Reflexes 
O=Not Reported 
I =Positive 
2=Negative 
e Ankle Reflexes 
O=Not Reported 
I =Positive 
2=Negative 
f Back pain without radiation 
O=Not Reported 
I =Positive 
2=Negative 
g Pain with radiation below the knee 
O=Not Reported 
l =Positive 
2=Negative 
h Focal Weakness 
O=Not Reported 
I =Positive 
2=Negative 
I If yes, does focal weakness correspond 
to nerve root placement? 
O=Not Reported 
I =Positive 
2=Negative 
9=Not Applicable 
42.General Health Problems (List up to 5 
conditions) 
O=None reported 
I =Diabetes 
2 = Heart Disease 
3 =Stroke 
4=Anhritis 
5=Asthma 
6= Depression 
7=Hypertension 
&=Colitis 
9=Psoriasis 
lO=Cancer history 
11 =Trauma history 
12 = Infectious history 
13 = Auto-immune history 
14=S teroid usage 
15 =Other 
43. Imaging Studies Conducted prior to 
surgery? 
0 = none reported 
l =X-ray 
2=CT 
3=MRI 
4=CT Myelogram 
5 = Discography 
6=0ther 
44. Number of Levels Fused 
0 = not reported 
!=One Level 
2=Two Levels 
3 = Three or three plus levels 
45. Type of Fusion 
0 = ·not reported 
I= Posterior 
2 = Posterolateral 
3 = Anterior lnterbody 
4= Posterior lumbar interbody fusion 
46. Use of Instrumentation? 
!=no 
2=yes 
47. If Yes, was instrumentation 
removed? 
0= not reported 
!=no 
2=yes 
48. Number of Prior Low 
Back Operations? 
O=None 
!=One 
2=Two 
3=Three or more 
49. Back Surgical History 
(Include Present) 
Dr : 
Procedure : 
Date: 
Dr: 
Procedure : 
Date : 
Dr: 
Procedure : 
Date : 
50. Surgical Complications 
O=Not reported 
I= In hospital mortality 
2 = Deep infection 
3 = Superficial infection 
4=Deep vein 
thrombosis / thrombophlebitis 
5 = Pulmonary embolus 
6=Neural injury 
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7=Any donor site complication 
8 = Donor site infection 
9=Donor site. chronic pain 
IO=D onor site pelvic instability 
11 = Graft extrusion 
12 = Instrumentation failure 
13=Failed back syndrome 
14=other 
From Turner et al., 1992 
51. Was solid arthrodesis 
achieved? 
O=Not reported 
!=No 
2=Yes 
52. Previous C_hiropractic Treatment? 
0 = not reported 
l=no 
2=yes 
53. Significant testing after surgery? 
O=None Reported 
l =X-ray 
2=CT 
3=MRI 
4=CT Myelogram 
5 = Discography 
· 6=0ther 
54. Ethnicity 
O=Not reported 
!=White 
2 = Black of African American 
3 =Hispanic 
4 = Asian or Pacific Islander 
5 =Native American Indian 
6=0ther (Specify 
55. Amount of Pain Before Surgery? 
O=No Pain or Minimal Pain 
!=Mild 
2=Moderate 
3=Severe 
56. Smoking at time of Surgery? 
O=Not reported 
!=no 
2=yes 
57. Educational Level 
O=Not reported 
l = Less than 12 years 
2 = 12 years (HS Degree ) 
3 = Some College 
4=Trade School/AA 
5=College Degree 
6=Advanced Degree 
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58. Use of Pain Meds Prior to 
Surgery 
O=not reported 
l=no 
2=yes 
59. Alcohol Use at time of 
Surgery? 
O=Not reported 
l=no 
2=yes 
60. Lifting Restrictions in 
Pounds Following surgery?: 
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Appendix D 
Imaging Study Diagnostic Severity Rating Form 
Patient's Name Patient's I.D . Number Latest Preoperative Films 
Scan MRI 
~~~~~~~~~ ~~~~~~~~ 
No,.. 
Bulging -No Abulmcnt 
None: or 2mm or tess 
No,.. 
None Mild 
No 0< Mild 
None 
Bulging-No Abutment 
None: or 2mm or less 
None 
No ne Mild 
No ne Mild 
No,.. 
Bulging -No Abuunem 
None or 2nun or less 
None Mild 
No0< Mild 
Nore 
Bulging-No Ahu1mc:111 
None: or 2mm or k ss 
Plain Films CT 
(Vac uum -Modic-Facet Ovc1grow1h) 
Ill 
(Abutting .Cro wding of Nerves) (Displacing Nerve Tissue) 
<5 mm 5mm or more 
Present 
Modtraic Severe 
Moderate 
ConcorJam 
(Typical Pain wi1h Abnormal Arummy ) 
(Des..~ica1ion-Narrowing-Facet 
Changes) 
(Ahuuing-Crowding of Nerves) 
<5 mm 
Present 
Moder.ue 
Modemc 
Ill 
(Displacing Nerve Tissue) 
5mmormorc 
Seve re 
Severe 
CoocnrrJan1 
(Typic.ll Pain with Abnomul AnalOmy) 
(Dessica1ion-Narrowin8·Facet 
Changes) 
(A butting-Crowding of Nerves) 
< .Smm 
Present 
Moderate 
Moder.ale 
!II 
(Displacing Nerve Tissue ) 
.5mm or more 
Severe 
Severe 
Concordam 
(Typ ical Pain with Abmrma1 Anatomy) 
Moderate 
( Dessica1ion-N arrowing· Facet 
Changes) 
(Abuuing-Crowding of Ni:rves) 
<5 mm 
Sevi:re 
(Vacuum-Modic-Faci:1 Overgrowth) 
l !I 
(Displacing Nerve: Tissue:) 
5mm nr mnre 
None 
No"' 
No"' 
Norm,J 
Mild 
Mild 
Discordant (Atypica l Pain or 
Typical Pain with Normal 
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Prescm 
Moderate Seve,c 
Moder.ue Sev~re 
Conco rdant 
(Typical Pain with Abnom 1al Aruto my) 
Study Participant 
Address 
City, State (zip code) 
Dear Participant: 
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Appendix E: 
Subject Letter 
During the month of January one of our interviewers will be calling you 
regarding a low-back surgery outcome survey . This survey is being conducted by a 
team of researchers from the Psychology Department at Utah State University . We are 
very interested in hearing about the results from you past back surgery and have sent 
this letter to inform you in advance about our request for an interview. 
We obtained your name and address from the Workers Compensation Fund of 
Utah (WCFU). We want to emphasize that this research is being conducted 
independently from WCFU and that your participation will in no way affect your 
compensation status or treatment. We are interested in learning how to better predict 
low-back surgery outcome and the information you provide will help future back 
surgery candidates. People who have had back surgery often report both positive and 
negative results. Your unique experience, whether positive or negative, is very 
important to us . 
The interview will be conducted over the telephone, at your convenience, and 
will take only 15 minutes . All of your responses will be strictly confidential and your 
participation is completely voluntary . Two participants will be selected at random to 
each receive $500.00 for their assistance in this project. If you would like, we can also 
send you a summary of our study results. 
To help us in contacting you, please fill in your name, address, and phone 
number on the enclosed postcard and drop it in a mailbox . Your participation will be 
greatly appreciated since this is a very important study. If you have any questions, 
please do not hesitate to call me at (801) 797-1463. 
Sincerely , 
Kevin Masters, Ph.D . 
Research Director , 
Utah Lumbar Fusion Outcome Study 
Appendix F 
Subject Return Postcard 
UTAH LUMBAR FUSION OUTCOME STUDY 
(ADDRESS/TELEPHONE UPDATE CARD) 
NAME: 
ADDRESS: ___________ _ 
TELEPHONE NUMBER: ______ _ 
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Appendix G 
Back Fusion Telephone Survey Cover Sheet 
SUBJECT NUMBER __ 
NAME: ______ _ 
SURG DATE: ____ _ 
TELEPHONE NUMBERS: 
Telephone # l : ) ___ _ 
Telephone# 2: ) __ _ 
Telephone # 3: ) __ _ 
ADDRESSES (Circle address 
that subject payment should be 
sent to) : 
Checklist: 
Verify Subject Phone and Address? yes 
Circle Address for subject payment ? yes 
Check through chart review instrument for incomplete items? yes 
Check through outcome instrument for completeness? yes 
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Address# 1: ----------- Address # 2: -----------
Address #3: ---------- - Address# 4: -----------
CONTACT HISTORY : 
Date Time Outcome of Call 
1. 
-2. 
3. 
4 
5. 
6. 
FINAL STATUS OF SUBJECT PARTICIPATION: 
1 = Contacted but declined to participate 
2 = Contacted and completed only part of survey 
3 = Contacted and completed entire survey 
4 = Could not be reached 
5 = Participated and wants a study summary sent to them 
6=0ther _________________________________ ~ 
Notes: ____________________________________ _ 
Appendix H 
Back Fusion Telephone Survey Script 
UT AH LUMBAR FUSION OUTCOME STUDY 
TELEPHONE INTERVIEW SCRIPT 
Hello. Is this the ___________ residence? (If wrong number, then 
terminate). 
This is calling from Utah State University. We are 
conducting a study to learn more about people who have lumbar fusion surgery. 
Earlier this month a letter describing the study was sent to you? Did you receive it? 
If yes: Proceed with the rest of the introduction 
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If no: "I am sorry it did not reach you . The letter was to inform you of this call and 
the nature of the study. " 
PROCEED TO INTRODUCTION : 
INTRODUCTION 
As the letter (or The letter indicated) indicated you were chosen for this study because 
you had lumbar fusion surgery . Your opinion of how you have progressed since the 
surgery is critical to this study and results of the survey will be used to help others who 
are considering having lumbar fusion surgery . Your participation is voluntary and 
your treatment or compensation status will in no way be affected by your participation. 
For your participation in the survey we will be enrolling you in a drawing for $500.00 
and we could also send you a brief report of the study findings. All of your answers 
will be kept confidential as provided by law and you may skip any questions you prefer 
not to answer. Okay? 
Please feel free to ask questions at any time during the survey. The survey wili take 
about 15 minutes to complete. Is this a good time"? 
Yes: Proceed with Survey 
No: When would be a time to call you back? 
Date: 
-----------~ Day:-~~~~~~~~~~ 
Time: ___________ _ 
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Appendix I 
Workers ' Compensation--Employer Satisfaction Questions 
SURVEY QUESTIONS-PAGE 1 
Let's begin with a few questions about how you feel your claim was handled by the 
Workers Compensation Fund and your employer. Okay? 
WORKERS COMPENSATION QUESTIONS 
1. Overall, where you satisfied with how the Workers Compensation Fund of Utah 
handled your back surgery claim? 
l=Yes 
2=No 
3 = Undecided 
4=0ther _______________ _____________ _ 
2. Overall, did you feel that the Workers Compensation Fund of Utah responded 
fairly to your health concerns? 
l=Yes 
2=No 
3 =Undecided 
4=0ther ___________________________ _ 
3. Overall, did you feel that your employer responded fairly to your health concerns? 
l=Yes 
2=No 
3 =Undecided 4=0ther ___________________________ _ 
Appendix J 
Stauffer-Coventr y, Patient Satisfaction , 
and Demographic Outcome Questions 
1. Since your surgery, how much pain relief have 
you experienced in your ba ck and lower 
extremiti es? Please provide a per cent ratin g from 
Oto 100. _____ _ 
Catego ry Rating : 
I =Good (76-100% improvement ) 
2 = Fair (26-75 % improvement) 
3 = Poor (0-25 % improvemen t) 
4. With regard to your use of analgesic 
med ications after fusion surge ry , which of the 
foUowing best descr ibes your usage: 
I = Occasional mild analgesics or no analgesics 
2 = regular use of nonnarcotic analgesics 
3 =occas iona l or regular narcotic analgesics 
7 . Given what you know : U you could go back in 
time, would you choose to hav e the spinal fusion 
surgery? 
0 = Undecided 
l=No 
2=Yes 
10. If not working , which of the following best 
describes why you are not employed?: 
I . l am still disabled 
2 .l am not disabled & l want to work but cannot find 
a job . 
3. I was laid off. 
4 . I am a student. 
5. I am a homemak er. 
6. I am retired 
7. Other 8. No an_s_w_e_r _ ___ _ 
17. OveraU, is your back or leg pain problem 
better than or worse than you expected it to be at 
this point? That is, is it? 
I. Much beuer 
2. Somewhat beuer 
3. What I expected 
4 . Somewhat worse 
5 . Much worse 
6. No expecta tions 
2. With regard to your employment after 
fusion surgery, which of the following 
best descri bes your status after surgery? 
I= Return to previous work status following 
surgery 
2 = Return 10 lighter work followi ng surgery 
3 = No return to work following surgery 
5. With regard to your back/leg pain 
following surgery, which of the following 
is true : 
I = Back or leg pain is worse than expected 
2 = Back or leg pain is no worse or better 
than expected 
3 = Back or leg pain is better than expected 
8. What was your principal 
occupation /job titl e at the time of your 
injury?: 
11. How many da ys have you worked in 
the past 4 weeks? 
13. Did you change job s because of your 
back problem ? 
I = no 
2=yes 
3 = not applicable 
O=No answe r 
15. Do smoke now? 
I = no 
2=yes 
O=No answer 
18. What is the highest year in school yon 
completed? 
I. Less than High School 
2. Some High School 
3. High School Graduate /GED 
4 . Auended or graduated from technical 
school 
5 . Auended co llege but did not gra,duate 
6. College graduate 
7. Graduate Studies 
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3. With regard to your phy sical 
activities after fusion surgery, which 
of th e following best descri bes your 
sta tus after surgery?: 
I =Minimal or no restrictions of 
physical activities . 
2 = Moderate restr ictions of physical 
activities 
3 =S evere restrictions of physical 
activities 
6. Is the qualit y of life better or 
worse as a result of lumb ar fusion 
surgery? That Is, is it : 
I = A great improvement 
2 = A moderate improvement 
3 = A little improvement 
4=No change 
5 = A little worse 
6 = Moderatel y worse 
7 = Much worse 
9. Are you currentl y worki ng? 
I. No 
2. Yes, Full Time 
3. Yes, Part Time 
4. No answe r 
12. How many hours a week do you 
usually work at your job? 
14. Do you currently retain an 
attorney because of you back 
problems? 
I = no 
2=yes 
O=No answer 
16. Have you had any back 
operations since your fusion surgery? 
I=No 
2=No, but I'm scheduled to 
3=Yes 
19. U you had to spend the rest of 
your life with your back condition as 
it is right now , how would you feel 
about it? 
I . Extremely dissatisfied 
2. Very d issatisfied 
3. Somewh at dissatisfied 
4. Neutral 
5. Somewhat satisfied 
6. Very satisfied 
7. Extremely satisfied 
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Appendix K 
Back Pain Disability Questionnaire 
2 1. I stay at home most of the time because of my back . 
2 2. I change positions frequently to try and get my back comfo rtable. 
2 J . I walk more slowly than usual because of my back. 
2 4 . Because of my back I am not doing any of the jobs I usually do around the house . 
2 5. Because of my back, I use a handrail to get upscairs. 
2 6. Because of my back, I lie down to rest more ofcen. 
2 7 . Because of my back, I have co hold on someth;ng to gee ouc of an easy chair. 
2 8. Because of my back, I try to get other people to do things for me. 
2 9. 1 get dressed more slowly than usual because of my back . 
2 10. I only stand up for shon periods of time because of my back. 
2 11. Because of my back. I try co noc bend or kneel down . 
2 12 . I find it difficult to get out of a chair because of my back. 
2 13. My back is painful almost all of the cime. 
2 14. I find it difticulc to turn over in bed because of my back. 
2 15. My appetice is not very good because of my back pain. 
2 16. I have trouble putting on my socks (or stockings) because of pain in my back . 
2 17. I only walk short distances because of my back pain. 
2 18. I sleep less well because of my back. 
2 19. Becau se of my back pain, I get dressed with help from someone else. 
2 20. I sit down for most of the day because of my back. 
2 21. I avoid heavy jobs around the house because of my back. 
2 22. Because of my back pain , I am more irricable and bad cempered with people than usual. 
2 23 . Because of my back , I go upstairs more slowly than usual. 
2 24. I stay in bed mosc of tile time because of my back. 
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Appendix L 
Short-Form 20 
SURVEY UESTIONS-PAGE 4 
1. I would like you to provide an overall rating of your 
general health . In general, would you say your health is: 
1 =Excellent 
2=Very Good 
)= Good 
· 4=Fair 
5=Poor 
3. I would like to know if your health keeps you from 
working at a job , doing work around he house or going to 
school? 
1 = Yes , for more than 3 months 
2 = Yes for 3 months or less 
3=No 
5. The kinds or amounts of vigorous activities you can do, 
like lifting heavy objects , running or participating in strenuous 
~rn ... .. ........... ............ ................................. . 
6. The kinds or amounts of moderate activities you can do, 
like moving a table, carrying groceries or bowling .. . . 
7. Walking uphill or climbing a few flights of 
stairs ............... . 
8 . Bending , lifting , 
stooping . . ....... . . . .... .... ... . . . . ............. . .. .. . .. . .. . . 
9. Walking one 
block . .. . .. .. ........................ .. .... .... ... .... . . 
10. Eating , dressing, bathing, or using the 
toilet. ...... ... .......... . 
2. I would like you to provide an overall rating of the 
bodily pain you have experienced in the past 4 weeks . The 
possible ratings are as follows: 
1 = none 
2 =Very Mild 
3= Mild 
4=Moderate 
5 =Severe 
6=Very Severe 
4. I would like to know if you have been unable to do 
certain kinds or amounts of work , such as housework or 
schoolwork because of your health? 
I = Yes , for more than 3 months 
2 = Yes for 3 months or less 
3=No 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
SURVEY 
11. How much of the time during the past month did you 
have difficulty reasoning and solving problems; for example , 
maki:ig plans, making decisions, learning new things? 
12. How much of the time, during the last month, have you 
been a very nervous person? 
13. How much of the time , during the past month , have you 
felt calm and peaceful ? 
14. How much of the time during the past month, have you 
felt downhearted and blue? 
15. During the past month , how much of the time have you 
been a happy person ? 
16. How often, during the past month, have you felt so down 
in the dumps that nothing could cheer you up? 
17. How much of the time, during the past month, has your 
health limited your social activities (like visiting friends and 
close relatives)? 
18. I am somewhat 
ill. . .. . .. . . . .. .. .. ...... ...... . ....... ... .... ..... ... . .. .. .. . .. 
l 9. I am as healthy as anybody I 
know ......... . ... . ...... . .............. . 
20 . My health is 
excellent. ... .. . .... .... .. . . .. ... . . .. .. .. ... . ..... ... .. .. . .. .. . . 
21. I have been feeling bad 
lately . . .......... . .. . ... ... ... .. .. . ....... . ... . . . 
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6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
Thank you so much for participating . We anticipate that the drawing for the $500.00 will happen in the Summer of 1997. Thank 
you again. 
CURRICULUM VITAE 
Michael Scott DeBerard 
1998 
PERSONAL INFORMATION 
Business Address : 
Home Address : 
Psychology Service (116B) 
Department of Veterans Affairs Medical Center 
Salt Lake City, Utah 94444 
Tel. (801) 582-1565 x1689 
Fax (801) 584-1251 
e-mail: sld2w@cc .usu .edu . 
2833 South Dearborn 
Salt Lake City, Utah 84106 
Tel. (801) 463-7201 
EDUCATION/TRAINING 
Salt Lake City Veterans Administration Medical Center, Salt Lake City , Utah 
APA-Approved Clinical Internship 
Utah State University, Logan , Utah ; projected completion date : 
Degree : Ph.D. 
Major: Clinical Psychology (APA Approved) 
Emphasis : Health Psychology 
Cumulative GPA : 3.93 
Western Washington University, Bellingham , Washington 
Degree: M .S. 
Major: General Psychology 
Emphasis : Research Methods 
Cumulative GPA : 3.70 
University of Puget Sound, Tacoma, Washington 
Degree : B.A. 
Major: Psychology 
Minor: Political Science 
HONORS 
Dale and Adele Young Scholarship, Utah State University 
Walter R. Borg Scholarship, Utah State University 
Graduate Student Advisor Grant, Beta Theta Pi Fraternity 
Utah State University Psychology Department Scholarship 
Graduate Student Honor Roll, Utah State University 
Honorary Academic Award , The National Dean's List 
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1997- 1998 
1998 
1990 
1985 
1996-97 
1996-97 
1994-95 
1994 
1993-96 
1993-96 
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CLINICAL EXPERIENCE 
CLINICAL PSYCHOLOGY INTERNSHIP Sept 1997-Sept 1998 
Primary Care Intern 
Department of Veterans Affairs Medical Center , Salt Lake City , Utah 
APA-Approved Clinical Internship 
Full-time (40+ hr /wk) position 
Major Rotation: Medical-Health Psychology 
Responsibilities : Consultation-liaison within medicine , surgery , primary care and 
anxiety and depression clinics ; individual, group , and family therapy for medical 
patient s; clinical interviewing , psychological and neuropsychological assessment ; 
pretransplantation psychological evaluations ; crisis intervention; behavioral medicine 
interventions . 
Super visors : Kay Koellner , Ph .D., Scott Hill , Ph .D ., 
Thomas Schenkenberg , Ph.D ., ABPP 
Estimated Total Client Contact Hours by September , 1998: 900 
Estimated Indirect Service Hours by September 1998: 375 
Estimated Supervision and Case Conference Hours by September , 1998: 225 
Estimated Total Hours by September , 1998: 1500 
Minor Rotation: Outpatient Treatment 
Responsibilities : individual therapy for dual diagnosis veterans; intake assessment , 
treatment planning and implementation ; report writing ; participation with multi-
disciplinary staff, supervision and training of drug and alcohol counseling students . 
Supervisor : Kelly Lundberg , Ph .D . 
Estimated Total Client Contact Hours by September, 1998: 300 
Estimated Indirect Service Hours by September 1998: 100 
Estimated Supervision and Case Conference Hours by September , 1998: 100 
Estimated Total Hours by September , 1998: 500 
CLINICAL EXTERNSHIPS/ ASSISTANTSHIPS 
Clinical Psychology Extern 
Behavioral Health Unit, Logan Regional Hospital, Logan, Utah 
Half-time (20 hr/wk) position 
Oct 1996-June 1997 
Responsibilities: Individual, marital, and family therapy for inpatient adolescents and 
adults experiencing acute and long-term behavioral, health, and/or psychological 
difficulties; multi-disciplinary staff meetings three times a week; comprehensive health 
psychology treatment program development. 
Supervisors : Bruce Johns, Ph.D . 
Total Client Contact Hours : 525 
Indirect Service Hours: 200 
Supervision and .Case Conference Hours: 75 
Total Hours: 800 
CLINICAL EXTERNSHIPS/ ASSISTANTSHIPS (Cont.) 
Clinical Psychology Assistant 
Bear River Mental Health Services, Inc ., Logan Utah 
Half-time (20 hr/wk) position 
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Sept 1996-Aug 1996 
Responsibilities : Individual, marital , family, and group therapy for clients of all ages 
experiencing a variety of emotional and behavioral problems; in-center /emergency 
crisis intervention 1 day per week; Cache County Jail Outreach Services ; adult and 
juvenile court ordered psychological evaluations ; adult mental status exams ; 
psychological 
consultation to local school districts . 
Supervi sor: Leland Winger , Ph .D . 
Total Client Contact Hours : 700 
Indire ct Service Hours : 50 
Supervision Hours : 150 
Total Hours : 900 
PRACTICUM TRAINING 
Chronic Pain Patient Practicum Therapist 
Univer sity of Utah Spine Rehabilitation Center , Salt Lake City , Utah 
Part-time (5 hr/wk) position 
June 1996-0ct 1996 
Responsibilities : Presurgical psychological evaluations for low back pain patients 
(primarily lumbar fusion) ; psychotherapy for chronic pain patients; consultation to 
University of Utah Orthopaedic Surgeons regarding client care and psychological 
issues. 
Supervisor : Kevin Masters, Ph.D . 
Total Client Contact Hours : 123 
Indirect Service Hours : 45 
Supervision Hours: 72 
Total Hours : 240 
Counseling Psychology Practicum Therapist 
Utah State University Counseling Center, Logan , Utah 
Quarter-time (10 hr/wk) position 
Sept 1995-Aug 1996 
Responsibilities: Individual therapy for college students with a variety of clinical issues 
(i.e . , eating disorders, trauma, depression and adjustment difficulties); weekly 
psychotherapy group for persons with eating disorders ; interviewing and training of 
usu 
Date Rape Prevention Program peer facilitators . 
Supervisor: Mary Doty, Ph .D. 
Total Client Contact Hours : 200 
Indirect Service Hours : 25 
Supervision Hours : 175 
Total Hours : 400 
PRACTICUM TRAINING (Cont.) 
Eating Disorder Group Therapist 
USU Eating Disorders Laboratory 
Utah State University, Logan, Utah 
Part-time (5 hr/wk) position 
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Sept 1994-Sept 1995 
Responsibilities: Participant recruitment and intake testing; experimental group therapy 
sessions for patients with anorexia nervosa, bulimia nervosa, and binge-eating 
disorder. 
Supervisor : David Stein, Ph.D . 
Total Client Contact Hours : 90 
Indirect Service Hours: 15 
Supervision Hours: 36 
Total Hours : 141 
Child Clinical Psychology Practicum Therapist 
Center For Persons With Disabilities, Clinical Services 
Utah State University, Logan, Utah 
Quarter-time (10 hr/wk) position 
Sept 1994-June 1995 
Responsibilities : Child assessment, treatment planning, and follow-up; administering, 
scoring, and interpreting a wide variety of child assessment instruments . 
Supervisor: Phyliss Cole, Ph.D . 
Total Client Contact Hours : 196 
Indirect Service Hours: 34 
Supervision Hours: 98 
Total Hours : 328 
Clinical Psychology Practicum Therapist 
Psychology Community Clinic 
Utah State University, Logan, Utah 
Quarter-time (10 hr/wk) position 
Dec 1994-July 1997 
Responsibilities: Individual, couple, and group psychotherapy; adult and child 
psychological assessment/report writing . 
Supervisors : Susan Crowley, Ph.D. ; Kevin Masters, Ph.D.; David Stein, Ph.D. 
Total Client Contact Hours (through June, 1997): 650 
Indirect Service Hours: 150 
Supervision Hours: 400 
Total Hours: 1200 
CLINICAL PAID POSITIONS 
Behavior Change Counselor 
Nutri/System incorporated, Gresham, Oregon 
Full-time (40 hr/wk) position 
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Jan 1989-June 1989 
Responsibilities : Structured cognitive-behavioral group therapy for facilitating weight 
control and enhancing social support; group problem solving; role-playing . 
Supervisor : Lauren McCall, R.N. 
Total Client Contact Hours : 720 
Supervision Hours : 24 
Total Hours: 744 
OTHER CLINICAL POSITIONS 
Juvenile Detention Center Counseling Extern 
Reman Hall , Tacoma, Washington 
Part-time (5 hr/wk) position 
Jan 1984-Ma y 1985 
Responsibilities : Counseling and monitoring children in a juvenile detention center ; 
crisis intervention . 
Supervisor : Debbie Franzen, M.S.W . 
Total Client Contact Hours: 80 
Supervision Hours : 20 
Total Hours : 100 
SUMMARY OF DIRECT CLINICAL EXPERIENCE 
40 (9 Groups) 
10 
8 (l Group) 
10 
19 (9 Cases) 
30 
125 
15 
1930 
135 
50 
15 
150 
165 
55 
375 
50 
900 
965 
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RESEARCH EXPERIENCE 
GRANTS AWARDED 
DeBerard, M. Scott , & Colledge, Alan (1998). A comparison of long-term lumbar fusion 
patient outcomes associated with posterolateral pedicle screw fixation versus BAK 
interbody fusion cage fixation . Grant funded by the Spine-Tech Corporation for $50,000. 
DeBerard , M. Scott (1998). Continuation grant for disseminating results of the Utah lumbar 
fusion outcome study. Grant to develop : (1) an informative patient brochure describing 
lumbar fusion outcomes, (2) a computer program to predict lumbar fusion outcomes from 
presurgical variables, and (3) a system for prospective data gathering of lumbar fusion 
information in Utah. Grant funded by the State of Utah Labor Commission for $9,900. 
DeBerard , M. Scott (1997). Disseminating results of the Utah lumbar fusion study . Grant for 
comnmnicating results to providers, insurance companies, and various state governmental 
and educational organizations . Grant funded by the State of Utah Labor Commission for 
$7,600. 
DeBerard, M. Scott (1996). Predicting lumbar fusion outcomes from presurgical patient 
variables : The Utah lumbar fusion outcome study. Dissertation grant funded by the Utah 
Psychological Association for $130 . 
PUBLICATIONS 
DeBerard , M .S., & Kleinknecht R.A. (1995) . Loneliness, duration of loneliness, and reported 
stress symptomatology. Psychological Reports, 76, 1363-1369 . 
Kleinknecht, R.A., Lenz, J., Ford, G., & DeBerard, M.S. (1990) . Types and correlates of 
blood/injury-related vasovagal syncope . Behaviour Research and Therapy, 4. 289-295. 
Howell, K.W., & DeBerard , M.S . (1990) . An examination of information about social-
maladjustment on the placement decisions of special education teachers. In R.B. 
Rutherford (Ed.), Monograph in Behavioral Disorders , (pp.73-79). The Council For 
Children With Behavioral Disorders . 
MANUSCRIPTS IN PREPARATION 
DeBerard, M.S ., Master, K .. S., Colledge, A., Schleusener, R., & Schlegel, J. (1998) . 
Lumbar fusion outcomes of Utah Workers' Compensation Patients . Anticipated submission 
to the Journal of the American Medical Association: March, 1998. 
DeBerard, M .S. (1998) . Binge eating disorder : mental disorder or nonpsychiatric problem? 
Anticipated submission to the Journal of Eating Disorders : February, 1997. 
CURRICULUM DEVELOPMENT 
DeBerard, M .S., & Hawkins, N. (1995) . Cognitive-Behavioral Group Therapy For Eating 
Disorders: A 10-week Treatment Protocol and Manual for Anorexic, Bulimic, and 
Binge-Eating Group Therapy Patients. (unpublished manuscript). 
PRESENT A TIO NS AT PROFESSIONAL ORGANIZATIONS 
DeBerard, M .S., & Colledge, A.C. (1997, Aug). Analysis of Utah lumbar fusion quality 
data:Patient outcomes. provider statistics. and cost data. Research Presentation to 
Intermountain Health Care Quality Assurance Department, Salt Lake City, Utah. 
DeBerard, M.S. (1997, July). Lumbar fusion outcomes of Utah workers' compensation 
patients. Research presentation to State of Utah Labor Commission's Physician 
Utilization/Review Committee For Lumbar Spine Surgeries, Salt Lake City, Utah . 
PRESENTATIONS AT PROFESSIONAL CONVENTIONS 
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DeBerard , S., & Stein, D . M . (1996, April). Binge-eating disorder : mental disorder or non 
psychiatric problem? Poster presented at the Rocky Mountain Psychological Association 
Convention , Park City, Utah . 
DeBerard, S. (1995 , March). The role of interpersonal variables in predicting reported stress 
symptomatology . Poster presented at the Western Psychological Association Convention, 
Los Angeles, California . 
DeBerard, S. (1994 , November). Health stress symptomatology and copin2: a correlational 
analysis. Research presentation, Early Intervention Research Institute , 2nd Annual Mini 
Conference, Utah State University , Logan, Utah. 
DeBerard , S., & Kleinknecht , R. (1994, April) . Predicting loneliness and it's duration: 
combining situational and personality variables . Poster presented at the Western 
Psychological Association Convention, Kona, Hawaii. 
DeBerard, S., & Kleinknecht, R. (1994, April) . Loneliness. duration of loneliness. and 
reported stress symptomatology . Poster presented at the Western Psychological 
Association Convention, Kona, Hawaii. 
Kleinknecht, R.A. , Lenz, J., Ford, G., & DeBerard, M .S. (1988, April). Fear. fainting. and 
avoidance of blood/injury related stimuli . Paper presented at the Washington State 
Fsychological Association Convention, Tacoma , WA . 
DISSERTATION 
DeBerard, M .S., (1998). Predicting lumbar fusion surgery outcomes from presurgical patient 
variables: The Utah lumbar fusion outcome study. Doctoral dissertation, Utah State 
University, Logan, UT . Faculty Advisor : Kevin Masters, Department of Psychology, Utah 
State University. 
THESIS 
DeBerard , M .S. (1990). Loneliness and reported stress. personality, and social support 
variables. Unpublished master's thesis, Western Washington University, Bellingham , WA . 
Faculty Advisor : Ronald Kleinknecht , Department of Psychology, Western Washington 
University . 
RESEARCH ASSISTANTSHIPS 
Graduate Research Assistant 
Early Intervention Research Institute (EIRI) 
Center for Persons with Disabilities , Logan , UT . 
Half-time (20hr /wk) position 
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Sept. 1993-Aug 1995 
Responsibilities : Creation, distribution , and analysis of a national survey examining the 
effects of home-based interventions on childr en who are at risk for social, emotional , and 
developmental problems ; meta-analysis of current research studies in the area of home-
based services ; grant writing ; data coding and analysis (via SPSS for windows) . 
Supervisor: Richard Roberts , Ph .D . 
PAID RESEARCH POSITIONS 
Quality Assurance Engineer 
SEH-America , Inc . Vancouver , Washington . 
Full-time ( 40 + hr/wk) position 
May 1989-Sept 1993 
Responsibilities : Continuously improve quality levels of critical incoming materials ; 
quality audits of supplier's manufacturing facilities; proficient use of advanced 
statistical techniques (i .e. , DOE , MANOVA , response surface techniques) ; statistical 
process control , and Total Quality Management ; Team Leader for IS0-9000 Quality 
Standard implementation . 
Supervisor : Robert Hanna, B.S. 
Statistical Analyst 
Providence Medical Center 
Department of Psychosocial Nursing , Portland , Oregon. 
Part-time (5 hr/wk) position 
July 1990-Jan 1992 
Responsibilities: Statistical consulting for a longitudinal study involving myocardial 
infarction, coronary artery disease and coping ; data coding ; statistical analyses on 
SPSSx-PC; and editing research reports . 
Supervisor : Marie Driever, Ph.D ., R.N . 
Research Analyst 
Pacific University, Department of Optometry 
Forest Grove, Oregon 
Part-time (5 hr/wk) position 
Aug 1989-Dec 1990 
Responsibilities : Statistical and research methodology consulting for a study 
investigating the effect of a Corning CPF lens on human visual acuity and contrast 
sensitivity; experimental design; data coding ; statistical analyses and interpretation. 
Supervisor : Jeff Saylor, O .D . 
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OTHER RESEARCH EXPERIENCE 
Research Associate Jan 1988-Jan 1990 
Department of Special Education 
Western Washington University, Bellingham, WA . 
Part-time (3 hr/wk) position 
Summary : Completed a project examining the influence of information about social-
maladjustment on the placement decisions of special education teachers ; assisted in the 
creation , distribution, and interpretation of a questionnaire detailing hypothetical 
scenarios of children up for placement in special education programs. 
Faculty Advisor : Kenneth Howell , Ph .D., Department of Special Education , 
Western Washington University 
Research Associate 
Department of Psychology 
Western Washington University , Bellingham , WA . 
Part -time (3 hr/wk) position 
Jan 1987-June 1990 
Summary : Participated in a clinical research project involving the psychosocial 
correlates of blood /injury fear , phobia , and fainting ; conducted structured and open -
ended interviews with subjects ; data coding and writing SPSSx command files . 
Faculty Advisor : Ronald Kleinknecht , Department of Psychology , Western Washington 
University 
TEACHING EXPERIENCE 
ASSISTANTSHIPS 
Introductory Psychology Fall 1987-Winter 1988 
Graded term papers, some lecturing, and test construction. 
Abnormal Psychology Fall 1987 
Evaluated and graded assignments and research projects . 
Sex Roles Winter 1988 
Lead discussion groups, graded assignments , and some lecturing. 
Introductory Undergraduate Statistics Spring 1988 
Conducted weekly lab group, graded research projects, 
delivered weekly lectures . 
Advanced Undergraduate Statistics Fall 1988-Winter 1989 
Assisted students in designing research projects , 
conducted study sessions, and graded research projects . 
History and Systems of Psychology Spring 1989 
Lead discussion groups , test-construction , graded term papers . 
WORKSHOPS AND COMMUNITY PRESENTATIONS 
Neece, J ., DeBerard, S. , & Quackenbush, B. (1995). Parent Training in Child Behavior 
Management: An Eight Week Curriculum. Training offered to parents through Clinical 
Services, Center for Persons with Disabilities , Utah State University, Logan , Utah. 
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DeBerard , M.S. (1996) . Date Rape : A Male Perspective. Training seminar delivered to peer 
facilitors within the Utah State University Date Rape Prevention Program, Logan , UT . 
DeBerard, M.S. (May 4 & 11, 1996). Eating disorders symptoms and treatment. Radio 
presentation and interview on "Health Watch" (30 min.) , Utah Public Radio . 
DeBerard, M .S., & Dobmeyer, A. (March, 1996). Eating Disorders: Information and 
Screening. Community presentation at the Preston Health Fair, Preston Idaho. 
OTHER 
PUBLIC SERVICE 
Human Rights Committee Member 
Cache Employment and Training Center and Northeastern Services 
Logan , Utah 
PROFESSIONAL AFFILIATIONS 
Student Member, Western Psychological Association 
Member , American Psychological Association of Graduate Students 
Member , American Society for Quality Control-Biomedical Division 
Member, Psychology National Honor Society 
Student Member, American Psychological Association 
Jan 1996-Present 
1993-Present 
1993-Present 
1989-Present 
1989-Present 
1989-Present 
PROFESSIONAL REFERENCES 
Kay Koellner, Ph.D. 
Staff Psychologist 
Medicine and Surgery Clinics 
Psychology Service 116B 
Department of Veterans Affairs Medical Center 
Salt Lake City, Utah 94444 
Tel. (801) 582-1565 x1930 
Kelly Lundberg, Ph.D . 
Director of Outpatient Mental Health 
Psychology Service 116B 
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